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He utility of the CArt of Sarveying, 
_ «Meaſwring, Plotting, and Di- 
wvid;ng of Land, # ſo well known, that 

#t needeth not my commendation, And there- 
fore to (peak any thing thereto, were but to light 
4 Candle before the Sun. 

It may be objetted, that there are Bookes, 
already extant ſufficient for this purpoſe, te 
which I apſwer = B wo” of Wl xs 
out of Preſſe, and not eaſie tobe had , Aud 
there is _—_ more variety of Bookes of other 
Sciences that are leſſe conducing ts the pullique 
good , And laſtly, thou wilt finde in this, ſome 
things not 10 be found. im others, 

In the following Treatiſe &s contained, 
firſt, the Deſcription of all the mo#t nſuall 
Sverveying I»ſtraments, viz. the Theodo- 

a. 42 lite 


To the Reader. 


lite, Circumferentor, Plain Table, «nd Pros #0 
erator ; The Decimall Chaine and Ficld. # 
Booke. OEECY ; bc 
2. Certaine Geometricall Prixcipalls , fit 
#0 be knowne by the Suryeyour' before he enter. Þ® 
#pen his Work, be 
3. An Artificial Table of Sines, to every 
5. Min. of the Quadrant , and 4 Table of, 
. Logarithmes wpto 1000, With their nſe in ps 
8$aking of Angles, Heights, Depths,and Diſt- 
ances,&c. St 
4. How to plot all manner of Grounds ſe-| 9 
wverall wayes , And hew to prove the truth th 
of your Worke mo# exadtly, by 4 Decimall lo 
Table never before Printed, | 
5. How to caſt up , or finde the Area, or { 
Content of avy Prece of Land, [0 
* 6. How to Divide apy Land ,- according to 
any Proportions ,. or . Parts , required. with # 
Lines paſſing by any aſiigned points in the * 
ſame. =; F, 
7. How to deduce" Triſh Meaſure inte Eng: * 
liſh Statnte. Meaſure, and the contrary ; And © 
how 10 reduce Engliſh cuſtomary Meaſure, into 
Engliſh Statute Meaſure, and the contrary, 
by new Tables, for that purpoſe. | 
8. How to take the Plat of a whole Mann 
(0-:': 


To the Reader. ec. 
ro: tegether, conſiſting of divers ſeveralls, with 
1d. the _ how to keepe account in your Ficld- 
; book. 
, 9, Howtoreduce your Plot into a leſſer pro- 
ter. portion,or the contrary; And how to adorne aud 
beaatific the ſame. 
ery 70. Howto know whether water may be con- 
of _ from 4 Fountaine unto an appoynted. 
4 place. | | 
by n I1. How ts meaſure the ſolid Content of 
Stone or Timber. And how to reduce a Wine 
(e.| Or Beere Veſſel into « Cylinder, and to finde 
th = content thereof in Wine , or Beere Gal- 
 lons. 
" .In all which © aſed much brievity,yet every 
4x. thing ſo plaine, that the meaneſt apprehenſions 
| may wnderſiand the ſame. 
ty 11was written by the Author at his Recrea- 
;h tive honres, for his private uſe, and now at 
h, the requeſt of Friends is made publique. Thy 
favourable cenſure, and kind acception hereof, 
;. may animate him to preſent thee with ſomething 
4 of more conſequence hereafter, 
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Cuae, I. 
Of the moſt neceſſary Inſtruments 


appertaining to Surveying 
of LAND. 


z7 Mong the many Inftruments that 
3) have from time to time beene 
= invented for the praftice of Sr* 
Srl vey, theſe three have been in moſt 
Q -eſteeme. 1.The Theodolite, 2. The 
= = Circumferentor, and 3. The Plaine 
T Table  And'for aſinuch as theſe three are Srout- 
ded upon one and the fame Principle, they have 
been all united' and made as'one inftrument, v5z. _ 
_;The Plaine Table. 

. Now: for as much as in the pradicall part of 
Sarvey, we intend onely to make uſe of the Plaine. 
Table ( as itisnow framed ) being the moſt gene- 
ra\l Inſtrument of any other : I ſhall therefore firſt 
in generall termes, deliver the ſeyerall parts of 
which the other two are framed , And then parti- 
cularty deſcribe the ſeverall Materialls , of which 
a Plaine Table is compoſed , that ſo the Surveyour 
| B may 


tal: 


may take his choiſe ; And being; well exerciſed in, 
the uſe of one Inſtrument, hee cannot: be ignorant 4;., 
of the application of that to any of the other , for 9; 
in many caſes one Inſtrument may make a quicker 
diſpatch, and be altogether as exact as another, and... 
in laying downe of a ſpacious buſinefle , I would 
adviſe him to uſe the (ireumferentor, or Theodalire, j;,, 
and for Townſhips, and ſmall incloſures the Plas; 1, 
Table, which (as I ſaid before) containes both the p,, 
other, and therefore may very well ſupply the want;, , 
of both or either of them, as ini my deſcription of 
them ſeverally,I ſhall make appeare. 2 


Cnay. IT. 
ef deſcription of the Theodolite, a»d its 


ſeverall parrs. 


His Inftrument conſiſteth of foure parts. Firſt; | 
The P1aniſphere , or Circle , whoſe limbe ig, 
divided into 360 equall parts, called degrees, with, ,.. 
out which it were fitting to have drawne fix con-q;.,. 
centrick Circles (not equidiftant , Maſter Norwoody,, | 
having ſufficiently detected that errour in pag. 81.4, 
of his ArchiteCture Military ) with Diagenats , byp,, 
which the parts ofa degree are diſtinguiſhed. An: 
. The ſecond part of this Inſtrument is the Geome- gp 
rricall Square , deſcribed upon the former Plani-gqe, 
#þhere, within the Circle, whoſe uſe with the helpey aj 
of the Tnae»,is chiefly to find Length, Bredths, andjn \ 
Diſtances. I2C 
The third part of this Inſtrument is a Semircleghi 
or 2sadrant, perpendicularly erected, and arti 
NE AE cially 


——. 


* 03 
12, ;ally contrived upon the 7ade# ; whoſe Limbe is 
ant divided(ifa Semzcircle ) into 180.degrees, but if a 
for Dnadrant into 90. 
ket” The fourth and laſt part of this nſtrument is a 
ndale divided into a certaine number of equall parts, 
uldwhoſe uſe is chiefly to finde Al/titudes, and Profun- 
i, ditudes :The deſcription and uſe of this Inſtrument 
"1s largely treated on by Mr. Leonard Digs, in his 
he pavtometria, and therefore I am emboldned to paſs 


"oe over with the more brevity. 


- 
CHAP. IIT. 
A Deſcription of the Circumferenter, ard the 
| parts thereof. 


F9 portability , this Inſtrument exceedeth any 
other, and is uſually made of wood, containing 
jn ſengh about eight Inches, and in bredth a« 
þout foure Inches, and in thickneſſe three quar- 
bers of an Inch, the left fide whereof is divided into 
7divers equall parts ; moſt fitly of twelve ii anlnch, 
%rg be uſed as the ſcale of a grotrator , the Inftru- . 
l-ment of it felfe beins fitting to protra the plot on 
') paper by helpe of the Needle, and the degrees of 

Angles, and lengh of Lines taken in the Field, 
About the middle of the upper ſide of this Inſtru- 
ment is turned a round hole; three Inches and & 
Chalfe diameter , and about halfe an Inch deepe ; 
dn which is placed a Card divided commonly into 

120 equall patts, and each part againe into three, 
*which makes 360, anſwerable to the degrees of the 
-T heodolite ; In'which Card is alſo a Diall drawne 
) B 3 £6 


(4) 
fo finde the houre and Azimuth of the Sun ; over 1 
this Card, and within the Box, is hanged a Needlelitt 
touched with a Load-ftone , and covered with aTo | 
cleere Glaſſe, to preſerve it from winde and wea-11g! 
ther. 11g 
On the upper part of this Inſtrument is alſo. de-WÞ! 
ſcribed a Table of ſines divided anſwerable to thedivi 
Card ſpecified before, that is to ſay, If the Car({1de 
be divided but into 120. parts, the fines mult be {g7!2 
alſo ; but if into 360. the fines muſt be the abſo- D 
lute degrees of the Q4adrant : but in regard we inf 
tend onely to make uſe_of the Plaine Table, weed 
will reje&t that Table of fines ſeeing we hav _ 
hereafter added a table of Artifictall fines to ſuppl; 
that defe&t more commodioully. | 
There is alſo belonging unto this Inſtrument wwof 1 
fights, the one double in length to the other, the #7 
longeſt containing about ſeven Inches, being plice 
and divided in all reſpeRs, as thoſe hereafter men 
tioned in the deſcription of the Plaize Table. O 
the edge of the ſhorter ſight, toward the uppe 
part thereof, is placed a ſmall wyer repreſentin{"d 
the Center of a ſuppoſed Circle, the Semedi*! 
meter whereof is the diſtance from the wyer to theart 
edce of the Inſtrument underneath the ſame, whicÞ® 
part is imaginarily divided into fixty equall part, 
and according to thoſe diviſions is the right line Of 
diviſions on the edge of the Inſtrument , divide! 
and numbred by 5. 10. 15. from the vm qgnern þ 
P01at to the end thereof : And alſo from the ſan ab 
point on the upper edge of the Inſtrument js perl! 
tected the degrees of the quadrant, ſupplying th®*"! 
relidue of thoſe which could not be expreſſed ont!? ©0 
long 11ght, from 28.to g0.by tens. Ther 


(5) 


/ex There are alſo belonging unto theſe diviſions, a 
di little ruler at the one end, whereby 1s a little hole 
; ato put it upon the wyer on the edge of the ſhorter 
-a.1ight ; at the other end of this ruler is placed a ſmall 
ſight , directly over the fiduciall edge thereof ; 
de.which edge is likewiſe divided according to thoſe 
the diviſions on the edge of the Inſtrument:to this ſhort 
ar({ide is added a plummet to ſeat the Inftrument ho- 
 71Zontall. | 
{. Note that this ſhort ruler and diviſions ſerve for 
intaking of eA!ritudes and profundities, and for the 
weeducing of hypothenuſall to horizontall lines. 


ave | = 


[ 
ED CHar. IV. 
wof the Plaine Table, aud the ſeverall parts of which 
the it 3s compoſed, how it may be made generall, and 
ce Supply the wants of the other two Inſtruments 
en _ before mentioned. 
Off NF what generall uſe this P/aine T able is of, I 
pe ſhall make appeare when I come to the uſe 
in82d application thereof, to our preſent purpoſe, In 
l;i;he interim give me leave to deſcribe the feverall 
xparts thereof, as I would adviſe (where I may ) 
idhe Szrveyonr to have it framed. 
rt; The Inſtrument conſiſteth of ſeverall parts, As 
earſt, The Table it ſelfe being a Parallellogram, con- 
Jeaining in length about fourteene Inches, and 
1142 halfe' and in bredth eleven Inches. This 
an! able is in three ſeverall boards, which may be 
peralily taken aſunder , for eaſe and convenienceiin 
tharriage. The ſecond part of which this Inſtrument 
i$ compoſed, is a joynted frame, ſo contrived that 
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(6) 
it may be taken off, and put on the Table at plea- ; 
jure, and is to faſten a ſheete of paper upon the j, 
Table ; When you are to deſcribe the plot of any x, 
Field, or other incloſure by the Table. This frame þ, 
may have upqn it necre the inward edge, ſcales of x 
equall parts, on both ſides, for the exact anl 
ſpeedy drawing of parallel lines upon the paper: The jg 
third part of this Inſtrument is a Rzler or Todex yy 
containing in length about {ixteene Inches or more, gh 
it being full as long as from Angleto Angle of yout git 
Tavle , it oaght to be abopt two inches in bredth 

and one third part of an inch in thickneſſe : untogjy 
this Raler or Inaex belons two ſights, the ontſar 
whereof is double im length ro-the other, the longetijk 
containing in length about twelve Inches, the otheirhi 
halfe as much : Oa the top of this ſhorter ſight , 1:3. 
placed a brafſe pin, andalfo a third and plymmagiy 
LO place your Initrument horizontall, through thig;y 
longer ſight muſt be made a flit, almoſt che whokpin 
length thereof. Theſe two ſights thus preparedgir 
are to be perpendicularly ereted upon the Relrſqy 
( by two Mortefles made for that purpoſe ) in ſuc, 

tort, that the wyer on the top of the ſhocter ſighirep 
ſtand preciſely over the fiduciall edge of the Relemy ; 
The ſpace or diſtance of theſe two ſights one froire 
the other, 1s to be equall ro the divided part of thhpy 
longer ſight ( which hereafrer I may call thwhi 
length thereof.) Upon the longer ſight is to be pls 
ceda vane of brafſe, to be moved up and dowthe 
at pleaſure, through which a ſmall hole is to Iferij 
made, anſwerable to the {lit in the ſame ſight, ar! U 
the edge of the Vane. By theſe ſights thus plfary 
ced on the Ruler there is projected the Geomerre: 

. C6 


(7) 
4" call ſquare , whoſe ſide is the divided part of the 
be long ſight(or the diftance between the two fights ) 
Ny In the middle of the long ſight (through the whole 
me hredth thereof ) there is drawn a Line called the 
of Line of Levell, dividiog the fide of the 'projeted 
nd ſquare into two equall parts : Alſo the ſame fide 
be js on this ſight divided into a hundred equa!l parts, 
1x which are numbred upwards and downwards, from 
re, the Line of Levell , by fives and tens to fifty, on 
ol either ſide, which diviſions are called the ſcale, 
th, Thereis alſo on the ſame ſight another ſort of 
nttdiviſion repreſenting the Hypothenu{all Lines of the 
ontſame ſqure, as they are increaſed by units, and are 
Stjikewiſe numbred upwards and downwards', from 
heithe Lines of Levell, from one to twelve , by 1.2. 
, 13.&c. Sometimes ſignifying, 101.102.103.&c.theſe 
madivifions ſhew how much any Hyporhenuſall or ſlope 
tip;ze drawn over the ſame /qware, ( thatis from the 
okpins head to any ſuch diviſion ) exceedeth the 
reldire&t Horizontal! Line, being the ſide of the ſame 
liſquare. 
ſuc, On this ſight there is a third ſort of diviſions, 
glirepreſenting the degrees of a Qyadrant ( or as ma- 
amy as the ſame ſight is capable to receive, which 
rolare about 25. ) numbred from the Line of Levell 
f thhpward and downward by fives and tens to 25. 
thwhich diviſions are called the qxadranr. 

pl» On the upper part ef this R#/er may be placed 
withe Table of fines, before mentioned in the De- 
0 lfcription of the Circamferentor. 

ar} Unto this Inſtrument alſo belong other neceſ- 
plary parts, as the Socker, the Sraffe, the Box, and 
etrp\eeale, | 

a * 4 - ef c- 
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at 


According to this Deſcription, have Þlaine T ably w 
{nally beene made, but ( as 1 ſaid before) tha 
it may berome an wniverſall and abſolute Ind 
ſfrument, 1 would adviſe the Surveyour to hav v 
theſe adaitionall parts followpng. 0 


n 
1. Upon the frame ( towards the outward edg 
thereof) I would have projected the 180. degreq 4 
of a Semicirele, from a Center noted in the ſurfkag 5 
of the Tab/e, and numbred from the left hand to 0 
wards the right (when the Center is next to you 
by fives and tens to 180. and back againe the ſam n 
way tO 360. theſe degrees thus inſerted is of ex © 
cellent uſe in wet and ſtormy weather , when yo. 4 
cannot keepe a ſheet of paper upon your Table Þ 
cithcr in reſpect of Raine or winde. And alſoj v 
maketh the ſurface , or upper part of your Pl/ai UL 
Table, to be capable of all the uſes that the Plan 
Sphere of the Theodolite , or the Card of the Cit ft 
cumferentor can performe. t] 
2, Upon the Index or Ruler before fpoken d /þ 
I would have ( inſtead of the fight there deſcribe. © 
two ſights with ſliding Loops , both of one lengt}, Þ 
and double ſighted ; the one having a ſlit beloy, t 
and athred above, andthe other a lit above , ar 
a thred below, ſerving to looke backward and fa { 
ward at pleaſure without turning about the Inftn : 
ment, when the Needle 1s at quiet. How mw © 
expedition the back ſights will make , I ſhall leay n 
ro the Swrveyoar to finde by experience, for ufit 
theſe he ſhall need ( in going about- an incloſure t 
to plant his Inſtrument but at every ſecond Ang f 
al 


a 
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and may looke backward and forward at pleaſure, 


;thout moving ofthe 7nde-x. 
+ _ Nd the diviſions of the ſights before 
1: deſcribed in the deſcription of the Plaine: Table, T 
,414 would adviſe the S#rveyour to have upon the 7ndex 


of this Plaine Table a Pundrant , whoſe Limbe 
muſt be divided into 90. degrees, or equall parts : 
whereby all manner of A/ritudes, and Profundities, 
are moſt exactly computed onely by Adairion,and 


| Subſtrattion, without other Arithmeticall calcnlatie 


08, Or Geometrical Projettun. 
Moreover, for the exa&t accompliſhment of this 
moſt abſolute Inſtrument there belongeth ſome 
other material parts, as a Box to containe a Card, 
and Needle, ( ſuch as is formerly deſcribed in the 
projection of the Circamferentor ) covered over 


; with a cleere G/afſe , and cloſe ſtopped with Wax, 
4 to preſerve it from wind and weather. 


This Box may be ſo contrived , that it may have 
two Morteſles made therein, to place the fines of 
the Plaine Table , and may have alſo the Table of 
fines thereon , which is inſerted in the deſcription 


. of the Circamferentor, and ſo will the Plaine T able 
- be asrapable of all the uſes of the Inſtrument as of 
the Theodolite. 


- Alſo you muſt have a ſocket of braſſe to be 
ſcrewed on the back-ſide of the Table, to put in the 
head of your three-legg'd ftaffe ; This ſtaffe ought 
to be joynted in the Middle , ſo that it may be 


| More portable. 


This ſtaffe may be ſo fitted, as to be faſtened 


; to the Box,and Needle,when it is uſed as a Circam- 


ferentor, 
Note 


[ _ 


| 


(19) 
Note that this Inſtrument (when made as here Li! 
is directed ) is the moſt abſolute Inftrument for a dil 


Swrveyour to ule: - ys 
l 

. c— —— 

Cufy. V. to 

The making and Diviſion of 4 th 

Decimall (has. Jag 


ÞP: the better avoyding many inconveniences, tl 
I would adviſe the Sz#rveyorr to have his (hain 
made of a good round wyre, not to containe above. ;, 
two ſtatute Poles, or Perches, or three at the moſt, «; 
(which we will hereafter call an unite ) containeth- a 
in length 16.feete and a halfe, which is 198 Inches, x 
this quantity is firſt to be divided into ten equall * 
parts (called Primes)* every of which containe in . 
length 19. Inches, and foure fifth parts of an Inch, 
and againe every of thoſe Primes to be ſubdivided 
mto ten more equall parts, which wee will call 
Seconds, and ſo every of theſe ſeconds ſhall con- 
caine in length one inch and forty nine of fifty 
parts of an inch, and ſo is the whole Perch, Unite, 
or commencement,divided into 100.equall parts,or 
Links, called ſeconds. 

The Chaz being thus divided, at the end of every 
Hifth pin, or fiftieth ſecond, or Link , which is the 
end of every halfe Pole, Let a large Curtain-ring 
be faſtned, ſo ſhall you have in a whole Chain (if 
but two Perch-long ) three of theſe rings , the 
middle-mofk being the diviſions of the two Poles of 
which the whole Chatiz conſifteth, then at the end 
of every Prime, that is, at every tenth ſecond or 
Link, 


wand 
a * 


____. _ __ age fond pÞ>. wan had » 


| + 
(11) 
ere Link, let a ſmall Curtaine-ring be placed, by theſe 
vr 4 diftintions,the Chain is dividediinto theſe 3. terms; 
Unites ,Primes and Seconds, whoſe Characters are 
theſe, 0.1.2. So that if you would expreſſe 26. U- 
— nits, foure Primes, and five Seconds, they are thus 
to be written; 2645. by which you may perceive 
that theſe figures which have no prick over them, 
are Units, or Integers, and the firſt point, Primes, 
and the next, Seconds : and according to this Ruls 
three Units, ſeven Primes, and two Seconds will 


ain ſtand thus, 372. Beſides theſe diviſions Mr. Rath- 
WE. borne for his own uſe ſowed at the end of eve 
ft, wo Primes and a half(which is a quarter of a Pole) 
th: a ſmall red cloath , and at every ſeven Primes and 
es, ahalfe ( being the three quarters of a Pole) the 
all © like of yellow, or other diſcernable colour, which 
In. ifany S»rveyer likewiſe doe, he ſhall moſt ſpeedi- 
h, ly reckon the quantity-of every ring,remembering 
ed that if it be the next ring ſhort of the red, it is two 
all Primes ; If the next over, three if the next ſhort 
n- ofthe yellow,ſeven Primes ; ifthe next over,eight; 
ty ifthe next ſhort of a great halfe-ring it is foure, 
e, the next over, Six, PR. laſtly, if the next ſhort of . 
Or the middle great ring,it is nine, andif the next over 
one, 
ry But here is to be noted, that if you uſe this diſtin- 
1 Con by colours, you muſt worke with one end of 
g the Chaiz from you alwayes. 
This Chaiz thus divided, and marked, you have 
Ee. every whole Pole equall to ten Primes, or 100. 
ff Seconds, every three quarters ofa Pole, equall to 
d fevenPrimesand a halfe, or 75. Seconds, every 
r HalfePole equallto fire Primes, or fifty Seconds : 
2 and 


(12) 


and Laſtly , every quarter ofa Pole, equall to two | 


Primes anda halfe,or 25. Seconds. 

Here isto be noted , that in the ordinary uſe of 
this Chain, for meaſuring and plotting , you may 
take onely notice of Units and Primes , which is 
more exa&, than in ordinary uſe : but in caſe of ſe- 
paration or diviſion of Lands, or for the dimenſion 
of common Fields,into ſeverall parts,you may make 
uſe of Seconds. 


Some obſervations 1n. the uſe of your Chain , and 
the manner to account upon the ſame. 


It is to be obſerved that when you are to meaſure 


any diſtance with your Chain, ( Eſpecially if it be 


ndt by a hedge fide, bnt in the middle of a Field) 


, which moſt commonly happeneth , when you 
wortke by a Plaine Table , and take your ſtation in 


the midſt of the Field , you muſt meaſure directly 


in a ſtreight Line, ( Otherwiſe great errour may 
enſne ) which that you may doe with moſt conve- 
nience, you muſt provide certaine little ſticks, ( as 
arrowes or the like) that at the end of every Chair 
you may ſtick one of them in the ground , and ſo 
you may at every Chaiys end ſee whether they 
and your Inſtrument be in a ſtreight Line or nor, 
and ifthey be , you may be aſſured you have mea- 
ſured exactly,otherwiſe you may in time recall your 
ſelfe and mend your errour. 

Theſe ſmall ſticks will ſtand. you in excellent 
good fteed for keeping of your account , for in 
meaſuring of a large diſtance you may eaſily mi- 
ſtake a Chain or two (if you be not very _— ) 

ut 
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but the number of your ſticks, being taken up ag 
you goe back from the place meaſured to your In-- 
ſtrument, will be a good remembrance. The 
Convenience of theſe- will be beſt ſeene in Pra- 
Riſe. | 


- —— 
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4. 
eT Deſcription of the Protraltox , and the 
Scale thereof. 


| A ProtraQtor conſiſteth of two principall parts, 


viz. the Scale, and the Semucircle : it mult 


; be made of Braſle, to containe in length from G.' 


to H. five Inches and a quarter, and in bredth from 
Z. to B. ſomewhat more than three quarters and 
a halfe, which place muſt be divided in the middle 


| both wayes, by the Lines G. H. and L. B. cutting 


each other at right Angles in the point D. then 
upon the point D. as upon a Center, deſcribe the 
Semicircle eA. B. C. then divide the Limb of this 
Semicircle into 180 equall parts, or degrees,num- 
bring them by fives and tens to 180. and back 
againe to 360. as in the figure ; the firſt number 
ſerving for the Eaſt-ſide, and the latter for the 
Welt-ſide of the whole C;zcle. Then let the edges 
of the Scaleas EC. E F. and E H. be made very 
ſtraight and ſmooth , and exaRly parallel to the 
edges of the place, of which the ProtraRor is 
made : then divide the parallel degrees at either 
end of the Scale, between E G. and T H. and let 
the Scale of 12.be placed on the edge E F, and the 

| _ 


' 
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Scale of 11. on the edge of the back ſide , which 
are more meete, and neceſſary for uſe than any 
other. 1 

Laſtly, let the Square about the Center D. be. 
cut quite out, that the point (in protraction) may 
be found , on which the protraRor .is to be laid, 
and here have ſpeciall regard, that the points G D. 
and H.be ina direc Line, being the eridiar Line, 
and ſo the guide of the reſt. | 

For the uſe of this Protractor in protraQing,you 
muſt-provide a fine Needle put into a piece of box 
or Ivory , neatly turned, to finde your Center, 
note your degrees, and make ſmall markes in 
drawing your plots, which we will call a protra&. 
ing Pin. 


E, 
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Cryar. VII. Th 


Of the ordinary Scale with the Line of Cords 
thereon deſcribed. 


Po for this purpoſe a Ruler of Braſſe 0! 
Box, containing in length about 7.0r 8. inches F | 
in bredth about 1. and a balfe, upon which Rule; 
(on the one ſide thereof) let be placed two Scale, . 
the one of 11. the other of 12 inan inch, on th 
ſame ſide let there be deſcribed a Line of Cordy..r 
containing in length two Inches , or leſſe, of 69, . 
or 90. degrees, whoſe Radins or 60 degrees there; _. 
of will be equall to the Semidiameter of the ſamg,., 
Circle. | in 

On the other ſide of this Rsler may be place.” 
after the order of theſe, divers other Scales, as 0g... 
16.20.24, &C. inan Inch: ſo have you a neceſſa art 
Inſtrument for many purpoſes. To uſe with thi _ 
Scale, you muſt provide a paire of neat Compaſſy, 
of Braſle, with fteele points, and alſo a neat pait,1, 
of Callem Compaſſes with ſcrews , to alter thy. x, 
points, as to draw with black-lead, and any "Ire 


loured Inke , which will be of excellentuſe i, rt 
decking and beautifying of your plats after Prog, ., 
traction. thirc 
or a 

_ Pd 
Cuan © 


(17) 
Cray. VIII. Lo” 

The matner of ordering a Field booke, to be uſed with 
the Plaine Table,whes you work by the degrees on © 


the frame thereof, without drawing of 
Lines on the T able. 


* þ having beene our buſineſle hitherto to provide 
& EF us of neceſſaries for the preſent purpoſe, let us 
pot be deſtitute of this which is ſo neceſſary , for 
the making of which booke , obſerve this direRi-' 
hn ; Let it containe a quantity of paper more or 
"YFEcfſe ( ſuppoſe halfe a quire or thereabout, ) bound 
% a long Oftavo, or a Sems-folio, like an Alphabe- 
Tticall debt booke, ( which is beft : ) let it be ruled 
Mowards the left Margine of every page with five 
| ar ſo that you deſcribe foure columns, the firſt 
"Ferving for the degrees of obſeryafion cut by the 1- 
Hex on the frame of your Table, and the ſecond for 
parts of a degree: for you are here to obſerve,that 
mtvery part or degree on the frame of your Table 
's ſuppoſed to be ſubdivided into 60. other parts 
pEalled Minutes, but it may be, if your Inftrameat 
"he large and well divided , you may have every de- 
-.pree divided into three equall parts, ſo ſhall every 

part conzaine 20. Auntes : the other two columns 
"Jor the feverall diviſions of your {hain , as the 

third for Vxsres, and the forth and laſt for Primer, 

or according to the accuſtomed uſe for Degrees, 
Poles, and parts of a Pole. 
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Cray. IX = 


Containing certaine Prafticalls of Geometry, fit ti - 
be known before you enter upon Sarveying. 


: Efinition. A Line or point is that which hath 
no part. 2.A Line is length without breadth 
or thickneſſe, 

This is the firſt quantity in ( Geometry ) anc 
may be divided into parts, in reſpe& of his length, 
but admitteth no other diviſion , and hath for hit 
Termes and Limits that Geometrical! point fotLin 
merly ſpoken of, and of theſe Lines are two ſort; 
namely right as the Line 4. and crooked as th 


Line PB. 
A 
7+ \ / 
ol 


3: A Superficies is that which hath onely len 
and breadth. LG 

This is the ſecond quantity in (Geomerrey) havitry. 
two ſeverall demenſions, namely , length , at; 
breadth, without depth or thickneſle , being th; 
third quantity in Geometrey, whereunto 15 attrilgp . 
ted all three dimenſions of length, breadth, 
thickneſſe, and as a Line is limited with points, 
is a ſuperficies with Lines, and a ſolid body wf 
ſuperficies,as the figure A being a ſuperficies, I. 2, 
for his length B. {for D. E. and for his breadth 
D or C E. which foure Lines are the bands, lim! 
and termes of the ſame ſuperticies, 


UÞa. CTY A XK 


ath Y 
dth 


LNG Re ri : 
mt. 3. An Angleis the congreſſion , or meeting of 
bitwo Lines in any ſort, ſo as both make not one 
Line. . 


190 | 

.; Generally of Angles, in reſpect of their. Lines. 
ViiThereare three ſorts, namely right Lines , ſpheri- 
riall, and mixed, as the Angle A is called a right 
; ined Angle , being compoſed of two right Lines 
'Vthe Angle B and C are ſpherical , or crooked 
 TAngles,and the Angle Da mixed Angle being com- 
5, poſed of both. os 


hi” Before wee entey the Fields to ſurvey, 1 thinks it 
thi 0t amiſſe to inſtrutt the Surveyour in the Pra- 
m' ice of ſome principles of Geometry ,leſt he fhould 

be ignorant thereof when need requires them, and 
als that ſeeme hard and difficult when in 3: ſelf 
3s be AC te 6 | 


C 2 Pro: 


Propo.1, how to erect a perpendicular upor 
any p2int in a Line afligaed. : 

Let A G bea Line given,and from the point { i 
is required to draw a Line perpendicular to tht 
Line A B. firſt open the Compaſſes to any ſmal 
diſtance. 


le 


Ss HE 


Pm: 


And placing one foot. in C, make two markesi 
the Line, Dand E. then opening the Compaſſes t; 
a greater diſtance. place one foot in Z.and with <2 
other foot draw the arch F G. then (the compaſk del 
keeping the ſame diſtance) place one foot in D.an', ? 
with the other draw the Arch H 7. and fromth,,;. 
point XK. where theſe two lines interſe&, draw; he 
Line ta C. which Line ſhall be perpendicular to t),_. 
Line A R.neither leaning on one ſide or other, bi as 
direQly ftraght or perpendicular... __ 


Proj 
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por : 

| Propo. -2. 
5, 7 0 erelt a perpendicular on the 
= end of a Lize. 


Let A'E hoe a Line given , and. from the point B 
let it be required to ere& the perpendicular E B. 


Jt 


$6 Firſt, open your Compaſles to any diſtance , as 


£2 E F.chen place one foot in Z.and with the other 
Fr deſcribe the Arch, F'C D, then place one foote in 
a} and with the other make the fmall Arch C, and 
removing the Compaſſes to C draw the Arch B D. 
geen remove the Compaſſes: to D and draw the 
* "Arch CB, then draw the Line E ZB which tis the 
x Perpendicular required. | | 


' Props. 3. | 
'of8Þ Toketa "perpendicular fall upon a Line Hows 4 
| point eAſſigned. 
Suppoſe A be a ant from whence it be required 
; C3 to 
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fo draw a Line perpendicular to the ground Ling -- 
BC. Firſt open your Compaſſes to any diſtance, 
ſo it be greater than A F, and place one foote in 
A.and with the other draw the Arch D E, then di: 
vide the diſtance D F, into two equall parts at F 
fo ſhall the Line 4 F be perpendicular ro the Line 
B C. 


T 

bo 

Ell 

Propo. 4. fam 

, An Angle which t greater than a right Angle, 1 
$5 47 obtuſe A vgle. RM 


Every Azglc in generall(not being a right A»gl 
whether greater or leſſer, is called on 06144" 
Angle, but particularly if greater than a righ 
Angle, it is called an Obtu/e Angle, if leſſer, a ? 
acute A»gle, as the Angle B DC. ( being greateten 
than the right eLvgle A D(C) isan obtuſe Anglbe 
for it containeth ir,and alſo the Avge/ A B F, the 


Prop 
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Propo. 5. | 
en acute Angle 1s that which 5s leſſer than _ . 
a right Angle. 


This Propoſition is manifeſt by the former dia- 
_ wherein the Angle A D B,isan acute Angle, 
cing leſſe than the right e-LHzgle A. D.FE. for the 
fame right A»gle containeth t,and alſo the Angle 
 B DE being likewiſe an accute Agle. 
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rl Prop. 6. 


ay Hew to draw Parallel Lines, 
d | 
a Parallel Lines are ſuch,which being infinitly ex- 
tetended would never meete. Wherefore let e{4 B 
be a Line given, unto which, it is required to draw 
the Line CD Parallel, at the diftance A C. 


p C 4 D 


Having drawn the Line A B.open the Compaſt: 

tothe diftance A C, and placing one foote in 4 

deſcribe the Arch C. then removing the Compaſl: 

to B.draw the Arch ND, then lay a Ruler, fo that! 

may juſtly touch the top of the Arches C D, an 

= Line ſo drawne ſhall be exactly Parallel t 
BS. 


CHap. X. 
Of the uſe of the Line of Chords placed on the ord; 
aary Scale before deſcribed, and how to lay down 


an eAngle of any quantity required,or It 
zo finde the quantity of ar ond 
Angle given. Ba 

th 


ff nan a Line at pleaſure as A Z, and from th y 
L point A let it be required to draw an An, 
of 40. degrees, extend your Compaſſes upon th 
Line of Chords from the beginning thereof to 6: 
degrees, ( which as I ſaid before in the deſcriptio 
thereof, was equall to the Semidiameter of th 
Circle from whence that. Chord was projected 
with which diſtance ſet one foot upon the point / 
and with the other draw the pricked Arch Z ( 
then with your Compaſſes take 40.degrees, (whid 
was the quantity of the required eL-g/e, ) out q 

| n 
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'the Line of the Chords, and ſet one foot thereof 


-upon B.And extend the other to C.Laſtly,draw the 


Line ,A C, and o the e/ngle C 4 B.ſhall containe. 


40 degrees. 


But ſuppoſe Ce41Z werean e4pgle given, and 
it were required to finde the quantity, thereof, then 
as before, open your Compaſſes to 60 degrees of 


- your Chord , and placing one foot in e/. deſcribe 


the Arch C B. and meaſuring that extent upon 
your Line of Chords from. the beginning thereof, 
you will find it to containe 40 degrees. _ 

If any Angle given or required ſhall containe 
above go degrees,or the fourth part of a C3rcle you 
muſt then performe it at twice, by taking firſt the 
whole Line,and then the remainder. 


CHnHaP 
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Tolay down 41 eAngle of any quantity, or to finde | 
the quantity of as «Angle given by 

the Protrattor. 


A tooreh the chiefe uſes of the Protraftor may | 
be performed by the Line of Chords laſt 
ſpoken of, yet to avoyd drawing of ſuperfluous | 
Lines, and Arches, the ProtraFor is far more con- \ 
venient for our preſent uſe and purpoſe. There- | 
fore __ it were required to deſcribe an Angle | 
of 50 degrees by the Pretrattor. Firlt, draw a Line 
at length as 4 B. and then on any part thereof, as 
on C. place the Center of the Protraftor, in which | 
point ſet your protraQting pin, and turn the Pro- | ,,. 
traftor about , till the Meridian Line of the Pro- | Ce 
traftor, ( noted in the deſcription thereof with | 21 
G H) lie directly on this Line A B. the Semicircle | ,. 
of the Pretrafor lying upwards, then by the Semi- | 1; 
circle, at the diviſion of 50 degrees , marke the | 
point D, and draw the Line C D, fo ſhall the Angle | 
BC D.containe 50 degrees. Ls 


TTY Door 


Again | Of 
0 


AA 
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. | Againe ſuppoſe B (*D.had beenan Aygle given, 
© | and that it had been required to finde the quantity 
| thereof by the Protraor ; firſt you muſt apply the 
' Center of the Protrafor to the point C, and the 
* | Meridian Line thereof direaly on the Line A C 
* | as before , then ſhall.you finde the point D to lie 
; 


| dire&ly againſt 50 degrees in the Protradtor , and 
; ſuchisthe quantity of the 4»g/e required. 


| C— — 


Cuay. XII 


} Of the congruity in uſe betwees the degrees deſcribed 
0% the frame of the Plaine T able,and the Circum- 
ferentor and the manner how to find the quan- 
tity of an Angle by either of them. 


Heſe two Inſtruments in uſe differ little , fave 
only in this , that by the degrees deſcribed _ 
(AC 
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the Plaine Table, an Angleis found by turning the 
gainft the obje& to] 
1ng over the e.| 


Tadex about till it lie directly a, 
be meaſured, the Needle ſtill ref 
ridian Line of the Card. But by the Circumferen! 


tor an Angle is found, by turaing about the In: 
ftrament, till chrough the ſights you diſcerne the| 


obje&t you would meaſure , then keeping the In- 
ſtryment there , you are to meaſure your eLxgle 
by the degrees, which the ſouth end of the Neeale 
pointeth at upon the Card, by means hereof 


there is a diverſity in the finding out of an A4»gle. | 


Here. note that I ſuppoſe the Card of the Circum-! 
ferentor, to be divided into 360 degrees, an-| 
{fwerable to thoſe on the frame of the Plaine 


Table, and net int0120. which is a third part 


 . thereof, (though for the Circumferentor, I ap-| 
prove of 120. for the better diviſion in ſo ſmall 
az Inſtrument ) but tn regard we intend to uſt 


onely the Plaine Table, I will not (at this time) 
alter my Methad for the benefit of this one con- 
cluſron, but anely ſhew the congruity of theſe twa 
Inſtruments; And though 1 ſhall in general 
ſhew the uſe but of one of them , yet I would 
zot have the Surveyor Ignorant of the nſe of any 
of them. | 


Wherefore : 


1, To finde an eAngle by the Circunferentor, 
Suppole A BC bean «Lugle. in the Fields to be 
meaſured, and let 4 B and B C be two hedges or 
other Lines, which are the containing ſides of the 
etngle, and let it be required. to 


finde the 
quantity 


re: 
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he! quantity thereof by the Circumferentor : firſt place 
to] your Inftrument inthe eLngle at B, then turning. 
7 Zbout the whole Inftrument ; that through the 
-,| ſights you can ſee direQly along the Line e{ B, 
rn.) Where obſerve what degree the South end of the 

| Needle cutteth, when it ſtandeth Kill , which letbe 

120 degrees, then direct your ſights. towards C, 
and there making like obſervation, obſerve the de- 
prees cut by the Needle ( when it againe refterh 
which let be 54 ) now you maſt ſubftra& 54.the 
{ lefſer terme#, from 120 the greater, and there will 
' | remaine 66. the true quanitity of the «Angle requi- 
a.} red : but had this remainder exceeded 180 degrees 
__| (which isa Semicirele, or two right Angles)then 
| muſt you have deducted that remainder from 360. 
"| the degrees in the whole Circle ; 'and the remain- 


2} der of that laſt dedution had been the quantity re- 


_ 
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2, Top erforme the ſame by the degrees on the | 
Plaine T able. | 


| a the former Diagram , place your Inſtrume [ 

at B,the Index ſtanding on the Diameter (which Sin 

is a right Line drawn quite along the Table fron gin 

the beginning of the _ through the Center};n 

and ſo to the end of the degrees) then turne about jng 

the Inftrument on the /affe; (the T»dex till reſty De 

ins on the Diameter ) towards A, till your ſight air 

be parallel to the: Line B «£, and there your In! jn 

 ſtrument being fixed , remove the 1:dex ( upon! on 
the Center of the Table ) dire&ing your ſight to4 fo 
wards C. to be likewiſe parallel to B C. where ob} fir 
ſerve what degree the edge of the 1zdex cutteth 
which will bee 22. and that is the Azg/e required 
without any ſubſtraCtion, offering it ſelfe at the firf/ 
view,and herein you cannot but perceive an excel: 
lent benefit and diſpatch, 


Cruar. XIII. 


Concerning 4 Table of artificiall ſines for ever) 
fife minnte of the Quadrant, being of excellent 
uſe for the Surveyor to attasne to the exall 
taking of all manner of eAltitudes , either ac' 
ceſſible, or inacceſſible,alſo all mauner of Lati' 
_ and Profundities , and for the ready re 
ducing of Hypothenuſall to1 Horizontal Lines : 
being the moſt exacteſt and briefeſt way to per- 
forme the ſame, all being performed by Addi" 

$108; . 
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: 119%, and Subſtrattion withont either Multipli- 
E | cationor Diviſion. 

N the following Table of Sines, the deprees are 
ae [| placed on the head of each Columne; and the 
hich Sines under the ſame , as in the firft page you 
roll finde © Degrees, 1 Degree, &c. And the Minutes | 
tetin the little Columne on the left-hand , proceed- - 
Ou ing by fives, as ©, 5, 10, I5,&c, Serving to all the 
eſt Degrees on the whole page : This Table of fines 
gf alchough too briefe for any exquiſite Calculation 
In! in eAffronomy, Or Geometry ; yet it is ſufficient for 
200 our preſent purpoſe , and larger than hath beene - 
tos formerly applied unto Surveying, They that de- 
by fire larger, may make uſe of Mr. Briggs, or 


thy Mr.z7ingate, and others. 
ell 


The 
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The Table of Sines. 

M. | oDeg. | t Deg. | 2Deg. | 3 Deg: | 
© | 00000 | 8,2419 | 85428 | 87168 | 
5 | 7,1627 | 8,2766 | 85605 87307 
10 | 7,4637 | $,3088 | $5776 | $7423 | 
| I5 | 7,6398 | 8,3388 .j 85939 | $7535 | 
20 | 7,7648 | 8,3667 | 86097 | 87645 * 
25 ] 7,8617 | 8,3931 | 86250 | 87752 | 
30 | 7,9408 || 8,4179 | 86397 | 87857 | 
35 | 8,0078 | 8,4414 | 86539 | $7959 | 
40 | 8,0658 || $,4637 | 86677 | 885059 | 
45 | 8,1169 | 8,4848 | 86810 | 85156 | 

50 | 8,1627 | 8,5050 | 86940 | 88251I 
F5. | $,2041 | 8,5243 | 87066 | 686345 | 
| 
M. | 4Deg. | 5Deg. | 6 Deg. | 7 Deg. | 
O | 88436 |, 89403 | 90192 90859 | 
5 | 88525 | 89475 | 90252 90910 | 
IO ; $8613 | 89545 | 90311 90961 | 

IF | 88699 | 89614 | 90369 OIC1N 
20 | 88783 | 89682 | 90426 | 91060 | 
25 | 88065 | 89750 | 90483 | 91109 | 
30 | 88946 | 89816 90539 91157 |. 
35 | 89026 | 89881 905 94. 91205 , 
40 | 89104 | 89945 | 90648 91252 || 
45 | 89181 | g0008 | 90702 | 91299 } 
' Fo | 89256 | 90070 | 90755 | 91345 | 
55 | 89330 | 901323 | 90807 91390 || 
| Ml 
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TheTable of Sines. 
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M. | 8 Deg. | 9 Deg. [10 Deg. | 11 Deg. 


8 
7 O | #5408 | 91943 , 92397. » 92506 
3 5 [91480 | 91983 | 92433 | 92835 
5 | | 10 [91526 | 92022; | 92468 | 92870 
5 I5 | 91568 '92OG1 92503 |} 92902 
2 | | 20 [91612 92100 92538 | 92934 
7 | | 25 | 91655 2138 | 92572 | 92965 
> | | 30 | 91697 92176 92606 |} 92997 | 
) || 35 [91739 92214. 92640 | 93027 
> [1 40 [91781 92251 92674 | 93058 
| 45 | 91822 92289 92707 | 93089 
50 | 91863 | 92324 | 92740 | g3119 
—f| 55 [ 91903 | 92361 | 92773 93149 
1 M. | 12Deg. | 13 Deg. | 14 Deg. | 15 Deg. 
'| © | 93179 | 93521 | 93837 | 94130 
| 5 | 93208 | 93548 | 93862 | 94153 
| 10 | 93238 | 93575 | 93887 | 94177 | 
| 15 | 93267 | 93602 | 93912 | 94200 
20 | 93296 | 93629 | 93937 | 94223 
1 25 | 93324 | 93655 | 93961 |. 94246 
[| 30 | 93353 | 93682 | 93986 | 94269 
35- | 93382 | 93708 94010 | 94292 


j| 42 | 93410 | 93734 | 94035 | 94314 
11 45 | 93438 | 93760 | 94059 | 94337 
1150 | 93466 | 93786 | 94083 | 94359 
[|{] 35 93493 | 93GEE |: 94106 94381 
yl D M: 


— . 
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TheTable of Sines. 


| M. |16 Deg. 


| 17 Deg. [18 Deg. 


| © 


3 
IO 


| 94403 


94425 
94447 
94409 
94491 
94512 
94533 
94555 
| 94576 
94597 
94618 


94659 
94680 
94700 
94721 
94741 
94761 


94781 
94801 


94821 
94841 
94861 


94900 [1.9 
94919 


94939 | 


94958 | 


94977 | 
94996 | 
95015 | 
95034 | 


95052 : 


9507I | 
95090 


| 94639 | 94880 | 95108 | 


. | 20 Deg. | 2i Deg. 


05340 
95358 
95375 


95392 
95409 


95426 
95443 
95460 
95477 
95494 
95J5ZTO 
95527 


| 


95543 
95500 
95570 
95592 
95609 
95025 
95641 
95057 
95073 

95689 
95704 


| 95720 


95736 
95751 
95707 
95782 
95798 
95813 
95828 
95844 
95859 
95874 
95889 
95903 
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The Table of Sines. 


Gn on SI nn mon, on nn 


M. | 24 Deg. | 25 Degs | 26 Deg, | 27 Deg. 


96093 | 96259 [96418 | 96570 
96107 | 96273 [96431 | 96583 
96121 | 96286 | 96444 | 96595 
96135 | 96300 | 96457 | 96607 
96149 | 96313 [| 96470 | 96620 
96163 | 96327 | 96483 |! 96632 
69177 | 96340 | 96495 | 96644 
96194 | 96353 | 96508 | 96656 
96205 | 96366 96521 i 96668 . | 
96219 | 96379 _ 196533 | 96680 
96232 | 96392 [96546 g96692 
96246 96405 | 96558 96704 
D M. | 28 Deg. | 29 Deg. | 30 Deg. | 31Deg. 
96716 96856 | 96990 | 97118 
96728 96867 _ | 97001 | 97129 
96740 | 96878 97012 | 97139 
96752 {96890 | 97922 | 97150 
96763 {96901 | 97033 | 97160 
960775 j96912 | 97944 | 67170 
96786 |96923 | 97055 | g7180 
96798 196935 _ |, 97065 | 97190 
96810 [96946 | 97076 | g720t 
| 96821 [96957 © | 97087 | g7212 
906833 [96968 97097 | 97222 
96847 156979 | 97108 | $7232 
6 » D 2 A 
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q 
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| 


(36) 
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The Table of Sincs. 

M. | 32 Deg. | 33 Deg. | 34 Deg. | 35 Deg] 
O 197242 | 9736 | 97476 | 97586 | 
5 "97252 | 97371 | 97485 [97595 
10 | 97262 | 97380 97494 | 97604 
I5 97272 \| 973909 | 97504 | 97613 
30 | 97282 | 97400 | 97513 | 97622 
25 . 97292 | 97409 97522 | 97631 | 
30 . 97302 | 97419 . 97531 | 97640 | 
35 97312 | 97428 97540 | 97648 
40 67322 | 97438 97550 | 97657 
45 97332 | 97447 | 97559 |97606 
5o 97342 | 97457 97568 197675 
5% 97351 97466 97577 197683 ; 
£2 a OM : 
M. | 36Deg. | 37 Deg. | 38 Deg. W7 Deg! 
o | 97692 | 97795 | 97893 | 97999} 
5 | 97701 | 97803 | 97901 | 97997; 
I0 | 97710 | 97811 97910 | 98:04; 
15 | 97718 * 97820 | 97918 | 9g8012| 
20 | 97727 | 97829 97926 | 98020| 
25 | 97735 | 97836 | 97934 | 98027] 
30 | 97744 | 97844 | 97941 | 98035 
35 | 97752 | 97853 | 97949 | 98043 
40 | 97761 | 97861 | 97957 | 98050 
45 | 97769 | 97869 97965 | 98058 
Jo. . | 97778 . 97877 | 97973 | 9806(|- 
55 | 97786 | 97885 | 97981 9807 


* 


MM 


b The Table of Sines. 
| M. | 46 Deg. | 41 Deg. | 42 Deg. 143 Deg. 
|| © | g8081 | 98169 | 98255 | 98338 
—|| 5 | 98088 | $8177 | 98262 | 98345 
 Hxo | 98096 | 98184 | 98269 98351 
[15 | 98103 | 98191 | 98276 | 99358 
:]20 | g9811t. | 9*198 98283 98365 
:1[25 | 98118 938206 | 98290 | 98371 
\ t]zo | 98125 | 98213 + 98297 98378 
- [135 | 98133 93220 | 98304 | 98385 
) | [40 | 98140 | 98227 | 98311 98391 
> [las | 99148 | 98234 | 98317 98398 
' ||5o | 98155 | 98240 | 98324 | 93405 
|i55 | 98162 | 98248 | 99331 938411 
| — — —_ — 
3 || M. 1 44 Deg. | 45 Deg. | 46 Deg. | 47 Deg. 
"1 | —_ — —— 
& | o | 98418 | 98495 [98569 | 98641 
| 5 | 98424 | 58501 [98575 | 98647 
) | to 98431 |! 93507 | g9858k 98653 
7: 115 | 98437 | 98514 | 98588 98659 
4| |20 | 98444 [98520 {98594 | 98565 
21 125 | 98450 |9852326 | 98600 93671 
ol 130 | 98457 {98532 [98606 | 98676 
7] '35 | 98463 ! 98539 ; 98612 98682 
5} [4o | 98469 | 98545 ; 98618 | $8689 
31 145 | 99476 98551 | 98624 986 24. 
3 5o | 98482 jg93557 | 95629 | 98699 
7 55 \ 98489 [98563 | 98635 | 93705 
3 n—— - a 
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| The Table ofs SINCS. 

M. | as Deg. | 49 Deg. i! 5o Deg. | 51 Deg. 

o |g8711 | 98778 | 98843 | 98905 | 
5 | 98716 | 93783 | 98848 | g98910;| 
x10 | 98722 [987389 | g8853 | 98915 | 
15 | 98728 [98794 '| 98858 | 98920 
20 | 9873z3 [68800 | 98864 | 98925 

25 | 98739 |93805" | 98869 | 98930 | 
30 | 98745 | 98810 | 98874 | 98935 | 
35 | 98750: | 98816' | 98879 | 98940 
40 | 98756' ' 98321 -| 98884 | 98945 | 
45 98761I Eooinſh 68890 | 98950 | 
5o | 98767 i$g383832 | 98895 | 98955 | 
55 | 98772 98837. 98900 | 98960 | 


98965 
98970 


98975 


C8 980 


98985 


93999 
98995 
99000 
99co04 
99009 
99013 


| 99019 


09022 


9903J 
99038 
99-42 
29047 
99052 
99056 
99061 


99028 


99966 * 
99070 


M. 1 52 Deg. | 53 Deg: 54 Deg. 7 55 Deg 


99134 | 


9913S, 
99142 | 


99147 
99IST 


99150 | 
99160 | 


99164 | 


99169 | 


99173 


99177 
99181 | 
M. 


————__ 
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The Table of Sines, 


| 99337 


99334 
99338 


99342 


99346 
99349 
99353 
99357 
99361 
99364 
99368 
99372 


| 6x Deg. 162; Deg. 4 63 Deg. 


| 


| 99499 


995JOZz 
99505 
99508 
99512 
99515 
99518 


| 99521 | 


99524 
99527 
99530 


99534 
_M 


i M. | 56 Deg, | 57 Deg. ' 58 Deg. | 59 Deg. 
O | 1 99186 | 99236 99284 
5 | 99190 | 99240 | 99288 
Io [99194 | 99244 | 99292 
15 [99198 | 99248 | 99296 
20 [99203 99252 | 99300 | 
; | 25 [99207, | 99256 . ( 99304 
30 | 99211 99260 | 99308 
35 [99215 99264 | 99312 
' [40 [99219 | 99268 |993I5 
[45 | 99224 | 99272 | 99319 
5o [99228 | 99276 | 99323 
J5 199232 99280 | 99327 
M. | 60 De$- 
o | 99375 99419 199459 
5 | 99379 | 99422 [99463 
10 | 99383 | 99425 |99466 
I5 | 9938 99429 | 99469 
20 | 99390 | 99432 [99473 
25 | 99393 $4x408 pac 
30 | 99397 | 99439 199479 
[35 | 99400 | 994432 | 99493 
49 | 99403 | 99446 | 99486 
45 | 99408 | 99449 | 99489 
5o |; 99411 | 99453 | 99492 
55 1 99415 | 99456 |(\ 99496 
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Es IE Ras & 
_y ——m—_y 


CE EE a Her 


- —— OS — DW 
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wD % _ O YC MRI 7. = - D 


EE oo oe th: Me od” dos. ads ab a6 ab 


99757. 


99761 
99763 
99765 


| 9977® 


| The Table of Sines, 
M. | thy Deg. | 65 Deg 66 Deg. | 67 Deg, | 
oO 99537 | 99573 | 99607 
| 5 99549 | 995,6 | 99610 
10 :99543 | 99 79 | 99613 
5 99546 99582 .| 99 16 
20. '99549 | 99584 | 99618 
An [$9552 99587 99621 
30 99555 99590 | 99624 
32 [995539 | 93593 | 99627 
40 | 99561 | 99596 | 99629 
45 [99564 | 99599 | 99633 
Jo [49567 | 99602 | 99635 
55 99570 9 960-4 99638 
M. {68 Neg. [ 69 Deg. 170 Deg. 45 71 De [4 
© 99672 | 99702 |93730 
5 :' 99674 | 99704 | 99732 
uo | 99677 | 99706 | 99734 
15 | 996390 | 99709 | 99737 
20 | 9968? | 99711 | 99739 
25 | 99:54 | 99713 [99741 
139 | 99687 | 99716 | 99743 
35 | 99689 | 99718 | 99746 
40 | 99692 | 99721 | 99748 
45 | 99694 | 99733 | 99750 
FO | | 99697 | 99725 | 99752 
on | 97700 1 99,28 \g99755 


| 99780 | 
N 


99759 | 


99767 | 
99770 | 
99772 | 
29774 
99770 


7 
s | 
[ 
) 
} 
F | 
1] 
| 
- | 
VP 
, 
zi 


| 


99869 

99870 
99872 
99874 
99875 
99877 
998 78 


| 96880 


99881 
99883 
99884. 


+1 99886 
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ny 


wy ———_—_—_—_——_—__ ronment com 


99849 
99851 


99853 


99854 
99856 
99858 
99859 
99861 
99863 
99864 
99866 
95867 


— ——— 
The Table of Sines. 
M. | 72 Deg. 173 Deg. |74 Deg. 175 Deg. 
o | 99792 | 99806 | 99828 
5 | 99784 | 99808 | 99830 
10 | 99786 99810 99833 
15 | 99788 | 99812 | 99834 
20 | 99790 | 93814 | 99836 
25 | 99792 | 99816 | 99837 
zo | 99794 | 99817 | 99839 
35 | 99796 | 99319 | 99841 
49 | 99798 | 99821 | 99843 
45 | 99800 | 99823 | 99844 
|5o | 99802 | 99825 | 99846 
55 | 99804 | 99827 | 99848 


| | M.761 Deg. | 77 Deg. [78 Deg. | 79 Deg. 


—_ ————— > __ CCC 


(42) 


| Vous ants Ears ned of ar _ + ET ALD pgs mnt tort ren Wa... | 
The Table of Sines. 
M, [80 Deg. | 81Deg.| 82 Deg. [8 3 Deg. 84Deg| 
O-| 99934 i 99946 |. 999538 , 99968 | 99976 
5. | 99935 ' 99947 | 99953 | 99968 | 99977} 
10.'| 99936 | 99948 | 99959 | 99969 | 99977} 
15 | 99937 | 99949 , 99960 | 99970 | 99978; 
20' | 99938 | 99950 | 99961 | g9997r | 99979 | 
25''| 99939 | 99951 | 99962 | g997r | 99979} 
30.| 99940 | 99952 | 99963 | 99972 | 99980! 
35. | 99941 | 99953 | 99964 | 99973 | 99981} 
$0. | PIIES - | PLErS 99964 |, 99973 | 99981} 
45' | 99943 | 99955 | 99965 | 99974 | 9998: | 
50' | 99944 | 99956 | 99966 LES 99981 | 
55: 99945 | 99957 | 99967 | 99975 | g998zÞ 
M. 85 Deg. 86 Deg. 87 Des. [83 Deg. |8 g9Deg! 
o | 99983 | 99989 | 99994 | 99997 | 99999 
5 | 99934 | 93999 | 99994 | 99998 | 99999 
10'| 99985 | 99999 | 99995 | 99998 | 99999| 
15 | 999385 | 99991 | 99995 | 99998 | 99999 
20 | 99986 | ggggt | 99995 | 99998 | 99999| 
25 | 99936 | 99991 | 99996 | 99998 | 99999| 
30'| 99987 | 99992 | 99996 | 99998 | 99999] 
| 35"| 99987 | 99992 | 99996 | 99999 | 99999 || 
40. | 99988 | 95993 © | 99996 | 99999 ! 99999: 
45. | 99988 | 99993 | 93997 | 99999 | 99999 | 
50, | 99989 | 99993 , 99997 | 99999 | 99999 | 
ſy | 99989 | 99994 | 99997 ! 99939 | 99999 | 
| M, 


| HRCH.” 


Let » 


' Si ine of 
| 99304- 


Any rt mHNte-g oo ET rant þ being givey, 


(43 # 
- ''Propo W 


#0 finde t rhe Sine thereof. 


ids wy firſt finds the degree it the head of 
-theT able and rhe minute in the litfle Columne 
LET the left hand ; atd then'at the engl of- 
_—— you ſhall have the Size anſwering there- 


E3 Hedople: 
be tequired to find the Sip of 12 deprees: 


| Firſt, you uſt ſeeke 12-degrees iti the*tiead of the 
' Table arid o Minutes in the fide, andat the Angle of 
| meeting,you ſhall finde 93176, which is the Sine of 
| 12 degrees. - 

In like manner , the Sine of 25 FORAGE will be 
found to be. 96239; : The $3ne of 82. degrees,” and 
' 20 Minutes, will be found to be-'99961 ; . and the 


59 degrees, and 45 Minutes,will be found--- 


Propofitian IT. 


Any Sine being given,to finde-the Arch ( or degree 


and min. of the Luadrant)anſwering 
thereanto, 


| Example. 


1- this number'92397 be given, and letit be 


equired to finde the e£7ch of the Lnaarant, 


anſwer 


ng thereunto. Firſt, I ſeeke for g2397 in 


| the Tableand on the head of the ſame Columne, I 


| finde10 degrees ; ;and over againſt it in the left 


| hand (3) 


Minuts, which 10 degrees 6 Minutes , isthe 


In 


| Arch anſwering thereunto. 


(44) 
Tn like manner, let it be required to find the Arch; 
anſwering to this S;ye 98213 having found 9821; 
in the Table, you ſhall finde on the head of that; fc 
Column,wherein you finde it,41 degrees, and over tt 
againſt it you ſhall finde 30. Minutes, in the little! 
Column for Min. And that is the Arch or Degree, © 
and Minute anſwering thereunto, Ee 1 


But in caſe you have 4 number given which Fu 
cannot finde in the Table. You muſt thei 
inftead thereof take the neereſt in the T able, 

as if your number given were 93500. sf yu 

' , * booke for thus number inthe Table it cannot bi 
. found, but the neereſt thereunts is 93521. which 
Jor muſt take inſtead thereof. | 


[Thus much concerning the cenerall uſe of thi 
Table of Sincs. | _ 


4 
£ 
4 


—— 
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| Cray. XIV. | of 
T he explanation of the T able of Logarithmes. 1 


fryer are numbers , ſo fitted to propor 
DJjttonall numbers, that themſelves retaine equal 
differences, This Table of Logarithmes, containe 
certaine numbers increaſing by a Unite in a cont: 
nuall proportion from 1.to 1000.ſ0 that any num 
ber under 1000, being given, you may finde the 
Logarithme thereof, or any Logarithme ( who: 
abſolute number exceedeth not 1000, ) may , 
foun 


{rch! 
213, 
that) 
ver, 


tle! 
ree, 


yu 
hen 
ble, 
ou 
t by 


ich 


ys) 
found by this Table, by the following propoſi- 


tins. 


ER 


CHAP. XV. 
Of the uſe of the Table of Logarithmes. 


Propo. I. 


e1 number under 1000. being given to finde 
the Logarithme thereof, 


Oppoſe the number given be 18, you muſt finde 
18 in the firſt Columne of the Table ( under 
the lictle Num. and againſt it in the ſecond, you 
ſhall finde 1255 3. which is the Logarithme 


thereof. | 
Alſo let it be required to finde the Logarichme 


| of 75. ſeeke 75 in the firſt Column , and againſt it 


in the ſecond, you ſhall finde 18751, which is the 
Logarithme thereof, | 


The 


©. 0 Aa wow 


L 


40 
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The Table of Logarithmes. 


00000 
©30LI0 


0477! 


. OGO2IL 
06990 | 


07782 


©8451 
O0903T. 
09547 *þ 
I0000 


L0414 : 


I 0792 


11139 
11461, 
11761 - 


12041 
12304 
12553 
12788 
I30TIO 
13222 
13424 


13617 


13802 
13979 
14150 
14314 


. | Logar. | N. | Logar, 


| 24472 


14624 
14771 


14914, | 
15052 | 


15315 
15441 
15563 


15682, | 


15798 
IS9IT 


We 6921 
16128 
162.32, 


16335 
16435 
16532 
16628 
I6721 
16812 
16903 


16990 


17076 
I7160 
17343 
17324 


| N. | Logar 
[<IF-4 IF 4 
56 | 1748! 
37 | 7559 
58 | 17634 
59 [| 2779} 
60 | 17782 
61 | 17853 
62 | 17924 
63 | 1799 
64 | 18062 
65 |. 18129 
66 | 1819y 
67 | 18261! 
68 18325, 
69 | 18388, 
70 | 18451) 
| 71 | 18573 
72 | 18573]. 
73 | 18633) 
74 18693|| 
75 18751 
76 | 18808]; 
77 | 18865} 
78 | 18921] 
79 x18976|: 
80 | 19931|| 
|S | 2908] 


m__ — 


9 


CET POET 


Bi," LARS He 


N. | Logar. 


__——_— 


——T—_ 
— 


| 2 Ao = OOUR, UA [ O90: B b& Uo wo my QO ww 


| 


| 


191 38 
I 9191 
19243 
I 9294 
19345 
19395 
I 9445 
19494 
19542 
I9590 
19638 
19685 
I9731 
19777 
19823 
19868 
I9912 
19956 
20000 
20043 
20086 
20128 


| 20170 


20212 
20253 
20294. 
20334 


109 
ITO 
II1 

I12 

I13 

II4 
II5 

116 
I17 
LI18 
119 
I20 
I2I 
122 
122 


124 
I25 


| 126 


127 
I28 
129 
130 
I3I 
132 
I33 
I34 


33 


(47) 


The Table of Logarithmes. 


— 


20374 
20414 
20453 
20492 
20531 
20569 
20607 


; 20645 


20682 
20719 
2075) 
207 92 
20828 
20864. 
20899 
20934 
20969 
21004. 
21038 
21072 
21106 
21139 


21173 
21206 


21239 
21271 
31303 


: N. | Logar. | N. | 


I36 
137 
138 
139 
140 
I41 
142 
| T43 
144 
; 145 
| 246 
| 147 
1486 
149 
I50 
251 
252 
253 
254 
I55 
I56 
157 
158 


160 
161 
162 


159] 


Logar. | 


21336 
21267 
21399 
21430 
21461 
214923 
21533 
21553 
31584 
21614 
2164.4 
21673 
21703 
21732 
21761 
21790 
21816 
21847 
21875 
21903 
21931 
21959, 
21987 | 
32014 
22041 
22068 
22095 

163 


The Table of Logarithmes. 


. | Logar. | N 


—. 


» 
——_— 


22122 
22148 
22175 
22301 
22227 
22253 
22279 
22304 
22230 
22355 
22380 
22405 
22420 
S240 F5 
2 2480 
; 22504 


- 


190 
191 
IO2 
I93 
I 94 
I95 
196 
I 97 
I 98 
199 
200 
2ZOLT 
202 
203 


4 


' 205 


| 22529 | 206 


! 23553 
22577 
22601 
22625 
22648 
22672 
22695 
22718 
22742 
32765 


207 
208 
20} 
210 
211 
212 


213 


214 
215 


216 


| Logat 


| 22788 
22810 
22833 
22850 
22878 
232900 
23923 
22945 
22967 
22988 
230I0 
23032 
23054 
33075 
22096 
23118 
23139 
23160 
23181 
2320t 
232232 


| 23243 


23263 
23284 
33.504 
33334 


23345 


We err rn ES ee 


"IN. | Log 
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The Table of Logarithmes: 


. | Logar. 


| 270 | 243 14 


271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
253 
284 
285 
286 
287 
238 
289 
290 


291 


292 
293 


| 


24330 
24346 
24362 
24379 
24393 
24409 


| 24425 


24440 
24456 
24472 
24487 
24502 
34518 


24533 


24540 
24504 
24579 
24594 
24609 
24624 
24039 
24054 
64669 
24683 
24698 


6 i 24713 | 
E 


— — — —  —— 


The Table of Logarithmes. 


324 | 
325 

326 | 
327 
328 
329 
330 
33T 
332 
333 
334 
335 
336 
E537 
338 


339 , 
340 
341 
342 
343 
344 
| 345 
1949 
347 
348 


+90 | 


2J119 
25132 
25145 
25159 
25172 
25185 
25198 
25211 


| 25224 


25237 
2525O 
252603 
25276 
25289 
25302 
25315 


25328 


25340 
25353 
25366 
25378 
25391 
25403 
25416 
25428 


354 


— 


350 
351 
352 
353 


355 
356 
357 


(50) | 
N. | Logar. | N. | Logar. i N. | Logar 
25105 | 


358 
359 
360 
361 
302 
303 
364 
305 
366 
307 
368 
309 
370 
371 
372 
373 
374 
375 


F 


L RE— : 


25441 
25453 
25465 
25478 
25490 
255O2 
25515 
25527 
25539 
25531 
25503 
25575 
25587 
25599 
25611 
25622 
25635 
25047 
25558 
25670 
25682 
25094 
25703 
25717 
25729 


25749 


370 
#77 
378 
379 
380 
381 


382: 


383 
384 
385 
380 
387 
388 
389 
390 
391 
392 
393 
3 94. 
395 
396 
397 
398 
399 
400 
4OI 


—_—— 


| 


” 


25752} 
25763 | 
253775} 
25786 
25798 
25809 | 
25821} 
25832| 
25843 
25855 
25866] 
25877 
25888 
25899 
25911 
25922} 
25933 
25944} 
2595! 
25966] 
25977 
25988} | 
25999 
26010} 
26021F} 


26031F} 
40 [| 
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2 | 402 | 26042 | 428 | 26314 | 454 | 26571 
|| 403 | 26053 | 429 |26325 |455 | 26580 
 [|404 | 26064 |430 |26335 |456 | 26590 
$ 
g 
I 
2 


405 | 26075 [431 |26345 |457 | :6599| 
[406 | 26085 | 432 |26355 |458 | 26609} 
[407 | 26096 | 433 | 26365 [459 | 26618| 3 
408 | 26107 434 | 26375 460 26628 FL 
409 | 26117 | 435 | 26385 | q6t. | 26637 2 
$1410 | 26128 | 436 | 26395 | 462 | 26646} 
211411 |26138 |437 | 26405 |q53 | 26656} 
[ 412 | 26149 | 438 | 26415 | 464 | 26665 | 
| 26160 439 | 26425 [| 465 26675 | 

, 414 | 26170 | 440 | 26435 | 466 | 26684 
"$415 | 26180 [441 | 26444 | 467 | 26693 | 
[416 | 26191 | 442 | 26454 | 468, | 267072 | 

417 | 26201 [443 |26464 | 469 | 26712 
$1418 | 26212 [444 |26474 |470 | 26721 1 
i419 | 26222 1445 |26484 | 471 26730 
[420 | 26232 1446 |26493 | 472 | 26739| | 
"l 421 | 26243 | 447 |26503 | 473 | 26749 fy 
ol 422 | 26253 | 448 | 26513 | 474 | 26758 { 
423 | 26263 |449 | 26522 | 475 | 26767 4 
911424 1 26274 |45e |26532 | 476 | 26776 
7 425 26284 |45FI | 26542 477 | 26785 
7 420 | 26204 | 452 | 26551 | 478 | 26794 
437 20304 '453 126561 | 479 | 26803 
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480 | 
481 
482 


N. | 


Logar. [N. | Logar. | N. | Logar, 
26812 | 506 27042 | 532 | 27259 
26821 | 507 | 27050 |533 | 27267| 
26830 | 508 | 27059 [534 | 27275] 
26839 |509. 27067 |535 | 2728z| 
26848 |510; 27076 |536 

26857 |51T\ 27084 | 537 

26866 |512| 27093 | 538 

26875 |513| 27101 |539 

26884 [|514| 27110 | 540 

26893 [|515| 27118 | F41 

26902 __ 27126 | 542 

26911 27135 | 543 

26920 a4 27143 | 544 

26928 [|519| 27152 | 545 

20937 |520| 27160 | 546 

26946 [5:x | 27168 547 

20955 |522| 27177 | 548 

26964 |523| 27185 | 549 

26972 1524] 2719; | 550 

26981 | 525| 27202 | 551 

26990 $20, 27210 [552 

26998 |527| 27218 | 553 

27007 |$28| 27226 |554 

27016 |529| 27235 |555 

27024 [|$30| 27243 |556 | 
| 27033 (531 27251 [557 
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; 
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The Table of Logarithmes. | 
RTE 
||] N. | Logar. | N. | Logar. | N. | Logar. 
"|| 558_| 27466 | 584 | 27664 610| 27853 
gll| 559 | 27474 | 585 | 27672 ,611| 27860 
[560 | 27482 | 586 | 27679 612| 37868 
[561 | 27490 | 587 27686 '613| 27875 
[562 | 27497 | 588 |27694 , 614| 27882 | 
'|563 | 27505 | 589 |27791  6r5 | 27889 
[564 | 27513 | 590 | 27703 | 616| 27896 
*|565 | 27520 | 591 | 27716 | 617| 279903 
$|5665 | 27528 | 592 | 27723: | 618| 27910 
$67 | 27536 | 593 | 27731 | 619 27918 
568 | 27543 | 594 | 27738 ' 620| 27924 
569 | 27551 | 595 [27744 62I| 27931 
{570 | 27559 | 596 |27752 ' 622, 27938 
[571 | 27566 | 597 |27760 623| 27945 
572 | 27574 | 598 [37767 | 624] 27952 
t| 573 | 27582 | 599 |27774 | 625| 27959 
1574 | 27589 | 600 | 27782 Lred 27966 
'|575 | 27597 | 601 |27789 627 27973 
9, | 576 | 27604 | 602 | 27796 628 27980 
4 | 577 | 27613 | 603 [27803 |629| 27987 
u |578 | 27919 | £04 | 27810 | 630| 27993 
y 1579 | 27627 | 605 27818 | 631| 28000 
27 580 27634 | 606 |27825 | 632| 28007 
j: |5$r | 27642 | 607 | 27832 | 633 | 28014 
4 582 | 27649 | 608 |27839 |634| 28021 
jy 582 | 27657 | 6e9 |27846 | 635 28028 
E 3 636 
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£4 Logar. IN. l Logar, 


N. | Logar. : N. 
636 | 28035 | 662 
637 | 28041 663 
638 | 28048 | 664 
639 | 28055 665 
640 | 28062 | 666 
641 2806 B | 667 
642 | 28075 | 668 
643 | 28082 ; 669 
644 | 28089 | 670 
645 | 28095 | 671 
646 | 28102 | 672 
| 647 | 28109 | 673 
j 648 | 28110 | 674 
642 | 28122 | 675 
650 ! 28129 | 676 
6<1 | 28136 | 677, 
652 | 28143 | 678 
653 | 28149 | 679 
654 | 28156 | 680 
655 | 28162 | 6$1 
655 | 28169 | 682 
657 | 28176 | 683 
658 | 28182 | 684. 

6:9 | 28189 | 685 
660 | 28195 | 686 
1 66x | 28202 | 687 


>—— 


23209 


| 28215 


28222 
23328 
28235 
23241 
28248 
28254 
29261 
28267 
28274 
28280 
23287 
28293 
28299 
28306 
28312 
28319 
28325 
26331 
28338 
25 344 
28351 
29357 
28363 
25370 


638 | 
689 
650 
69I 
692 
| 693 
694 


| 28432 


| 28488 


' 28500 


Somme 


28376 


28 392} 
28388|} 
28395|| 


28401 
28407 


28414} 
28420|| 


28426 


28439 
28445 


| 2845Þ 


23457 


28463|þ 


28470 
28476 
28492 


28594 


25506 
28513 
28519 


28525|| 


285311} 
74 
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717, 
718 
719 
720 
721 


| 722 
[723 
724 


125 
726 


727 
728 
729 
730 
/3T 


1732 


733 
734 
735 
736 
737 


[738 


739| 


714: 238537 
715 28543 
716 | 28549 


28555 
28561 


28567 
28573 
27579 
28585 
28591 
28597 
28603 
28609 
28615 
28621 
28627 
28633 
28639 
28645 
28651 
28657 
28662 
28669 
28675 


2868x 


28686 


| 746 | 


741 
742 
743 
744 
1745 
7 46 
747 
748 
749 
7O 
751 
752 
713 
754 
755 
756 
757 
758 


759 
| 760 


761 
7 62 
763 
764 
765 


© F Loos 


N. | Log ar. | N. | Logar, | N. | Logar. 
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28692 
28698 


28704. . 


28710 
28716 
28722 
287327 
218733 
28729 
28745 


28751 


28756 
28763 
28769 
28774 
28779 
28785 
28791 
28797 
289502 
28808 


| 


7 66 
767 


ny n———_—_—_—_—___y omg neon 


23042 
28848 
28854 
28859 
28865 
2887x 
28876 
28882 
28887 
28893 
28899 
28904 
24910 
28915 
2892I 
28927 
28932 
28938 
28943 
28949 | 

23954 | 
28960 ' 

28965 

28971 

28976 

28982 


79% 
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T 97 
79S 
801 


803 


211 
$12 


$13; 
815 


792 


vid 
95 
796 


799 
800 


Yo2 


$04 
805 
$06 
807, 
808. 
809 
81O, 


81.4 


$16 
{817 


7" 00) 
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25987 
28993 
28998 
29004 
2 9009 
; 29025 
25020 
29025 
29031 
29026 
29042 
29047 
29053 
290958 
29063 
29069 
29074 
29079 
, 28085 
129099 
[DOPE 
29101 
29106 
29112 
29117 
29122 


$39 
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L18 
819 
320 
$21 
822 
82.2 
824 


| 825 


$26 
827 
828 
$29 

830 
$37 
$33 
837 
$34 
835 


826 


I 7 
838 


84.0 


$41 


; $42 


| 843 


a 


| 


29128 
29133 
29138 
29:43 
29149 
20154 
27159 
26165 
29170 
S2T7/5 
29189 
29186 
29191 
2 9196 
26201 
29206 
29212 
29:17 
29222 
29227 
29272 
29248 
29243 
29248 
29253 
29258 
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2.5263 | 
| 29369 
29214 
| 29279 
292354 | 
2929q | 
29294 | 
29299 |þ 
29304 
| 26309] 
29315 
29320. 
29325 
29.30 
29331 
29340, 


29350 
29355|h 
29260} 
29365 
29370 
29375|| 
29380 
29395 
29399'} 
$70} 


| Logar. 


29345} 
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The Table of Logarithmes, 


\F|N. | Logar. | N. | Logar. | N. | Logar. 
(1870|29395 | 896 |29;523 |922| 29647 
11871 [29100 | 897. | 29528 | 923 | 29652 
þ|872 | 29405 | 898 [29533 | 924{ 29657 
873 | 29410 899 | 29538 | 925| 29661 
$74 29415 900 29542 | 926 | 29660 
875 [29429 | got |29547 |927 | 26671 
$76 | 29425 | 902 29552 928 | 29675 
$77 | 29439 | 903 [| 29557 |929 | 29680 
878 | 29435 | 994 | 29361 [930| 29685 
$79 | 29440 , | 905 | 29565 [|931| 29689 
$80 | 29445 606 | 29571 |933| 3:694 
88x | 29450 | 907 |29576 1933 ' 29699 
882 | 29455 | 9:8 | 29581 | 934] 29703 
883 | 29460 | 929 |29586 |935| 29708 
(384 1 29465 | 910 | 29590 |936| 29713 
| 385 | 29469 |9II , 29595 1937 | 29717 
886 | 29474 | 912 | 29508 | 938| 29722 
$87 | 29479 | 913 | 29665 | 939| 29727 
| 888 29434 ' 914 |29609 |940| 29731 | 
| \ 889 | 29489 | 915 |29614 |941| 29736 
' 90 | 29494 | 916 |39619 [942 | 29741 
[91 29499 | 917 | 29024 | 943 | 29745 
| |892 [29504 | 918 | 29628 [944 | 29750 
1893 |29509 | 919 |29633 | 945 | 29754 
894 [29513 | 920 | 29638 (946 29759 
S9x 129518 'g21 29643 19471 29763 


948 


995 Ex ana 
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N. | Loga 


948 | 297 68 
949 | 29773 


950 
95T 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
| 962 
963 
964 
[965 


29717 
29784 
29786 
29790 
29795 
29800 
2 9805 
29809 


( 29814 
| 29818 


29823 
29827 
29832 
29836 
29841 
2 9845 


| 
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29850 
,| 29854- 


29859 
29863 
29863 


29872 


2.9877 
29881 
29836 
29890 
29894 


29899 


29903 
29908 
29912 
29917 
2992T 
29926 


| 


984 
985 
986 
987 
988 
989 
990 
99T 


c. | N. | Logar. | N. | Logar. 


— 


29930 


29934] 1 


29939 
2994; 
2 9948 
29952 
2 9956 
29961 
2996; 
2 996g 
29974 
29978 
2998; 


29987| 


29991 
2 9396 


ove 


(59) 
Propo. 2. 
»ALogarithme being given to finde the abſolute 


number thereof. 


Let the Zogarithme given be 11461. if you ſeek 
this number in the ſecond Columne of the Table, 
(under the title Logarithwe )you ſhall finde againſt 
it, (in the firſt Columne ) 14. which is the abſolute 
of that Logarithme. 

But, (as in the Sines ) if you finde not the abſo- 
| jute Logarithme you looke for inthe Table , you 
| muſt take the neareſt thereunts, as if you ſeeke the 
Logarithme 24.908. you muſt take the Logarithme. 
24914 which is the neareſt thereunto. | 


| O———— 
—_ 


CHAP.XVI. | 
Of the joynt uſe of the T ables of the Sines and 
Logarithmes , in the menſuration of the 
ſides and Angles of right lined 
| Triangles, 


'Oraſmuch as the taking of Altitudes, and Diſt- 
f 4 ances depends wholy upon the menſuration of 
right lined Triangles , 1 will firſt inftru& the $u- 
_ in that doctrine : and firſt he muſt conſider 
that. 
1. A Triangle is a figure comprehended of three 
des and three A»gles,as is the figure A B C. 


C 


ſides A B, and AC, are the ſides of the Angle C 
A B, for you muſt note that every Ayg/e is notel 
with three letters, the middlemoſt whereof is the 
Angular point. 

3. The meaſure of an eLzgle is the Arch of : 


Circle deſcribed on the Angular point , as in thi 


following Triangle, the Arch ("PB, is the meaſur: 
_ of the Auy/e CAB. 

4. A depree is the three hundred and fixtieth 
part of a Circle. | 

5. A Semi-circle 18 the halfe of a whole Circle 
containing 180 deprees. 

6. A 2wadrant is the fourth part of a Circl, 
containing 90 degrees. 

7. The complement of an A»gle is ſo much as the 
eZugle wanteth of go degrees,as ſuppoſe the Aug 
C AB, ſhould containe 40 degrees, the Comple- 
ment thereof would be 50 degrees, for if you take 
40 from 90 there will remaine 50. | 


8. The Complement of an A»gle to a S emi-cirel | 


2. Every two ſides of a Triangle are called the! 
ſides of the A»g/e comprehended by them, as the} 


the Complement thereof to 180 degrees. 


(61) 
* ſo much as the ſaid eFxgle wanteth of 180, de- 
Creed, : ; 

” 9. An eAngleiscither right,acute,or obtuſe. 
| 70. A right Ang/e is that whoſe meaſure is a 


aadrant,as is the Angle ( B A. 
ef acute Angle is leſſe than a right angle. 
12. An obtuſe eL:gle is more than a right 


eAvele. 


C 


ALA— B 


13. ATriangle is either right angled, or oblique 
angled. | 

W A right angled Triangle is that which hath 
| one right angle, as the Triangle A B C. is right 
angled at B. | 

15.The three angles of every right lined triangle, 
whether acute, or obtuſe , are equall to two right 


"| Angles, or containe 180 degrees, ſo that in any 
"} right lined Triangle , if you have any two of the 


Angles given,you have alſo the third given,it being 


Y. 


the Angle SD L 75 degrees, and the Angle D $ 


Asin the Angle SD L, ſuppoſe you had '] 


I 
of t] 


60 degrees,I ſay by conſequence you have likewiff mer 


given the third Angle D L FS 45, it being the Com 
plement of the others two to 180 degrees, for th 
two given Angles 75,and 60, being added togethe 
make 135, which being taken from 180, there re 
maines 45, the quantity of the third Angle. 

I6. In every right. Angled Triangle the fid: 


which lieth oppoſite to the right Angle is called the 
j- 0mnginel and of the other two , the onei 
called tke perpendicular , and the other the baſe 


at pleaſure , but moſt commonly the ſhorteſt ij 
called the Perpendicular , and the longeſt thi] 


baſe. © 


pot 
C. 


(x 


| 


BY = B 
| 4 
| Asin the former figure the ſide eL C is the Hy- 


putbenuſall, A B the baſe, and C B, the Perpend;- 


cular. 
17. Inevery right Angled Triangle, having one 


I] of the acute Angles given, it being the Comple- 
iff ment thereof to 9o degrees, As in the Triangle 


le 
ie 
f3 
| 


55 


ief 


Ce 


| 


/ 
I 
þ 


AC B,ſuppoſe the Angle {* A B were 4o degrees, 
then by conſequence the Angle eL£ C Z muſt be 50 
degrees. 

18. In al! plaine Triangles the ſides are in pro- 
portion the one to the other , as the Sines of the 
Angles oppoſite to thoſe ſides, As in the Triansle 
ABC, the ſine of the Angle AC Z, is in pro- 
portion to the ſide A B, as the fine of the Angle 
C ABis tothe ſide C B,C& contra. 


eAgaine inthe Triangle ABC. 


Suppoſe C B were a Tree,Steeple,or Tower,and 
that ſtanding at A with your, 2»adrant you finde 
the Angle {A B, to containe 40 degrees, ({ as is 
hereafter taught) then by conſequence the Angle 
ACZB, is 50 degrees , and that you meaſure the 

; diſtance 


___(64} 
diſtance A B and find it to containe 60 yards, yu 
may find the ſide C B in this manner. + 
For as the ſine of the Angle 4 C B 50 degree} 479 
(which is, ) | 9884 
Is to the Logarithmes of the ſide A B. 60 yard 
( which is ) 195... 
So is the ſineof theAngle C AB 40.degrees--980g} \ 
The ſum of the ſecond and third nurmber—1i586 * 


The firſt gumber ſubſtra&ed fro the ſum—9S84 - 1 
To the Logar.of the fide C B———2——1702q ,,q 
Whoſe number anſwering to that Zogarithmeyj purt 
50,and that is the height of the ſide (* B in yards} hen 


eLnother Example. Alti 


Ratii 
"0 


_ The firſt number ſubſtraRted fro the ſum--98843 
To the Logar. of the ſide «A (. ——TI 8939 


Whoſe number anſwering to that Logarthmwh; 
is 78 and that is the length of the ſide e-L C. uf Angi 
yards. | bu 


CHAP? 


(65) 


4 = Ek 
tt How to take" an inacceſſible diſtance at two ſtations 
by the Plaint Table ; and the T ables of Sines 


X © rn _—_ 


l and Logar. yes mentioned. 
N Ow that the $ arveyor is ſufficiently Skill'd iti 
6 the uſe of the Tables, of Sines and Loggrith- 


't wes,we will now ſhew him how he may apply chem 
I to his preſent purpoſe, in taking heights, depths 
4 and diſtances ; for by the Plaine Table,with its ap- 
i purtenances, and the T'ables of Sines, and Logar, 
| he may with celerity and exactneſſe meaſure the 
diſtance of any place or places far remote. Alſo the 
Altitude of any Mountaine, Hill, Tower, Steeple, 
or Sconce, whether acceſſible or inacceſſible : and 
firſt how te take an inacceſſible diſtance at two 
ſtations. | | | Se = 

' Suppoſe you were ftanding at A, and that ZB 
5 were ſome notable mark, ( as a Tree, or the like ) 
fÞ whoſe diſtance you would know from A your place 
bf of kanding , but by reaſon of ſome oppoſition, as 
1Þ water or the like, you cannot come neer it. 

0} Firſt, place your Inſtrmment at A, then laying 

"the Index with the ſights upon the Diameter there- 

;þof, turne che whole Inſtrument abour, till through 

Jthe ſights you ſee the marke at. B, then faſten the 

Inſtrument there, and turne -the Tndex about, 

till it lie upon go degrees (- which is a tight 

Angle.) 5 


p77 i 


; 
1 of [2 
Then looking through the ſights againe , let ol to t] 
ſet up ſome marke at C, whoſe diſtance 4 C, li of t 
be 30 yards,(or any other number of equall part} The 
then removing your Inftrument to C, laying tf ance 
Tndex on the Diameter thereof; and turning ti T 
Inſtrument about, till through the ſights you &<j adde 
your fir place of ſtanding at 4, which founl|the 
faſten the Inſtrument there, and move the 7 fubſt 
about, till you eſpy your,marke at Z , obſerviif98o) 
what degrees the 7dex cutteth on the frame oft Log, 
Table, which knowne, you may compute thedl yard 
ance;:A B in this manner ; for by your two ſtaff 7} 
ons 4 C, and your mark B, you have madetl 
right angled Triangle ABC, in which you hi 
$iyen the fide 4 C ( which is the diſtance of yd 
two ſtations, 30 yards ;) 2. You have given t 
Angle AC .B (obſerved by your Inftrument at 
50 degrees,and 3. You have given the angle 43} 
({ being the Complement to the former Ang 
ACZB) 40 degrees, and you are to findet - 
fide A B which is the diſtance required. | 


(67) 
To performe whi h : you muſt reſolve the Triangle 
ABC, a3 45 tanght before im Chapter 
wm <*-:; 


es the Sine of the Angle AB C, - 
is tothe diſtance A C, | 

$0 is the Sine of the eAngle ACB, 

to the diſtante AB. 

| 


{ S$othat if you adde the ſine of the Angle A C B; 
I to the Logarithme of the ſide 4 C,and from the fum 
$ of them, ſubſtra& the ſine of the Angle ABC; 
SF The remainder ſhall be the Logarithme of the dift- 
S979 * EE EE 
The Sine of the Angle 4 C Bis 98843, whictt 
iy added to the Logarithme of the diſtance A C 1477! 
ig the ſum of them is 113614 from whence if you 
#ſubſtract the Sine of the Angle A B (,, which is, 
$98081 , there 'will remaine 15533, which is the 
q _— of the diſtance A B, and is almoſt 36 
If yards. | 
th Thave been more large npon this particular than 
F AU intended, ( having ſufficiently inſoRed there« 
a on before in the joynt uſe of the Smes and Loga- 
&@& tithms) b»t that the Suryeyour way not be ig- 
| norant of theſe neceſſary conclufions, I have 
| in thi u(ed all the perſpicnity 1 conld 1magine, 
BE ſothatin the ſubſequent (hapters 1 may be the 
of briefer,' for if he nnderſtand this one aright, hs 
t wp be capable of ary of the other at the firſt 
view. | ; 


'F#- -. Cas: 
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CHayr. XVIII ' JD 
To take an inacceſſible diffance at two ſtations , ul (1 
regarding whether the two ſtations and diſtance | w 
required make a right Angle. 0 
| fo 

Eto and K be two ſtations, from either (| 
which it is required to find the diſtance to L,} 4 

Having placed” your Inftrament at ©, the Ry] 
lying upon the Diameter or no degrees,direCt ya} So 
\ fights to L. and there ſtay your Inſtrument, th 
turn your 1zdex abour, 


af th 
0 en the 


att 


}; 


= | 
Till through your ſights you eſpy your ſecu 
Ration at K, noting the degrees cut by the Iu 
which let be 70, then removing your Inſtrument} Ma! 
K, and there make obſervation againe, by dir} _ 
ings your ſights firſtto 0, and then to L, and Ciſt 
poſe the degrees cut at this ſecond -obſervyatic 
were 80: ſointhe Triangle O L X have youtd 4* 
Angles given, viz, LO K, and O K L,and by 
ſequence you have the third Angle OL X,! Sos 
degrees, it being the Complement of the of 7 
two to 180 degrees, by the 15 Prop. of Chap.4 V 


fr 


; 
f 
3 
? 
7 
0! 
] 
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| and likewiſe you have given the diſtance 0 X 

' u| (which you may meaſure with a Chaine or others- 

ce | wiſe) 40 yards, and you are to finde the diſtances 
0 L,and K L, which you may performe according 
to the laſt. 

ol ( For 

L| As the Sine of the «Angle OLK 30 degrees, 

wil 4 to the Logarithme of the diftance O K 40 yards, 

you So is the Sine of the Angle O K L 80 degrees, 

thi! to the Logarithme of the aiffance O L. 


Therefore if to the Logarithme of 40, you adde 
.| the Sine of 80,and from the ſum of them ſubſtract 
-4| the ſine of 30, you ſhall have remaining the Loga- 
 rithme of the diſtance O L. 


See the following worke. 
The Sine O L XK 30 degrees 96990 
The Logar.of the diſtance O KX 40 yards 16031 
TheSineof © K L 80 degrees 99934: 


The ſum of the ſecond & third numbers 15955 
| The Sine of 3o degrees ſubſtraRed þ 6 
from the firſt Sine in 
af The Logarithme of the diſtance 0 , 18965. 
{4 The number anſwering thereunto is 79, and ſo 
14 many yards is the diſtance O L. 
& By the ſame Rxle you may likewiſe finde the 
& diſtance K L. 

f For 

d As the Sine of the Angle OLK 30 degrees, 

a 25 70 the Logar.of the diſtance O K 40 yards, 

S035 the Sine of the Augle LO K 70 degrees, 
| 


T0 the Logarithme of the diſtance K L. 
Which by adding the Logarithme of 40, ( the 
diſtance 
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diftance © XK,)to the Sine of 70, (the Angle LOFlgat 
and from the ſum of them both ſubſtra& the Singcin 
of 30, (the Angleo L XK, ) you ſhall finde thithe 
Logarithme of the remainder to be 18761, thig , 
number anſwering whereunto is 75, and fo manjup. 
yards is the diſtahice X LD. | Pri 
' 1n all (ynicall propertions , abſerue this generdl the 
' rule that in all caſes whatſoever, you wwſt adll ten 
ſecond aud third termes ( or rumber) togethal Scg 

and from the ſum of them both you muſt [ul 0 
ftraft the firſt terme, aud the remainder ſul and 

bee the third term, and anſwer to ub wit 


queſtion. 


Chap. XIX, Av 

How to protratt or lay down a diftance thus taken je 

upon Paper,or Paſt-board, hy helpe of your 
'—_ Protrattor,or line of Chords. 


; 


Uppoſz it were required to draw upon Paper 
_JPaſt-board , the Symetry or Proportion oftht 
diſtance laſt raken, | 
* Firſt, draw a Line at length as O L, then upq! 
one end thereof, asat ©, place the Center of yu 
Protrattor, and lay the line G H of the Pr2trafo! 


dire&ly upon the Line O Z,then becauſe the Angh & 
LO K 1s 70 degrees, againſt 70. degrees of youf þ 
Protrattor , make a marke upon your paper wilt tt 


your Protrafting pin;(as is taught in Chapter II} þ 
and draw the Line © X, upon which Line fromOw £ 
F , ſet of 40 equall parts, from any of your Scal 
re 


\ 


preſenting 40:yards!, the diſtance of your wh | 
s L4 © ES Oey : | : ſtations} 


(71) 
ORRations, )then remove your Protrator to XK, pla- 
Singcing the Line G H of the Protrafor direRy upon 
© thithe Line OK on your paper,and becauſe the Angle 
» Mo K L was 80 degrees, you muſt makea marke' 
nar upon your paper , juſt againſt 40 degrees of your 
Protrafor, and draw the Line K Z, which will cu 
'er4h the Line O Lin L, and then if you meaſure the 
444 tenth of the Lines © L, and XK L, by the ſame 
tiny Scale from whence you tooke off 4o, for the Line 
/* 0 K, you ſhall finds the Line © L to containe 79, 
uf and the Line K L to containe 75, exactly agreeing 
Ja with the calculation of that Chapter. . 
| Andhere the Sxrveor cannot but be abundant- 
| by ſatisfied,to ſee the congruity of his Operations, 
Conſidering what harmony there is betweene 
Aruhmeticall Calculation , and Geometricall Pros. 
tf jeRtion. 


— 


—— 
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| | CaPH. XX. 
"0 How to take an acceſſible Altitude, by the Dnadrant 
a on the Index of your Plane T able. 


| | par ger B C to bea Tree, Steeple, or other Alti- 
'# Ltude,whoſe height is required. 

Place your.Inſtrument exaRly levell at e, the 
Luadrant being ſet upon the 1ndex of your Table, 
| then lift your 2zadrent up,or downe, till through 
i? the ſights thereof you eſpy the very top of the 
4 building at B, and obſerve what degrees of the 
Auadrant are cut by the fiduciall Line ; for thoſe 
| degrees are equall to the Angle B AC, ( which 
| ſuppoſe to be 30, ) then by conſequence AB C 

1 


F 4 
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is 60, the Complement of the other to 90, likenij 
meaſure .the diſtance from 4, the place of you 
ſtanding, to C, the baſe or foot of the thing toh 
meaſured, which ſappoſe to be 70 foot, or yard 
which known you have given in the Triang 
A Z CG 
The Angle B A C. obſerved byyour Inſiny 
Sel at A 30 degrees. © 
2. You havethe Angle A BC, the coinpleme 
of the former | to 50 degrees, vie. 60 degrees. - | 


- 
. 
oh fi DL WETES bs 1 OR nn CODY 


3. And Laſtly you have given OY Sos AC} 
rhe diſtance from your ſtation to the baſe of the A 
titude ro be meaſured 70 foot. 

And you are to fine the ſide B C the Altitut 
required. 


Which to performe ſay thus, - 
es the Sine of the Angle AB C 60 degreer, 
75 to the Logar. of the diſtance AC, * 0 
So is the Sine of the Angle BAC, © | 
To the Logar.of the Altitude B C. 
Which according to the former worke of thy 
Natur 


-. - "903 
wil nature , Will be found to be about 4o foot and 
a halfe. - EY Ci le 


——— _ 


| CHAP. XX1. | 
| How to protratbor lay the former obſervation on. © 
ſtry .  ' paper by helpe of the Protrattor. i 
| [Aving drawn a Line as e C, place the Cen- 
nex LI .&ter of your Protrafor upon 4, and the Line 
GH, of your Protrafor on the Line A'C, then 
with your Protrat4ng pin make a marke upon your 
B} paper juſt by the ſide of your Protrafor at 30 de- 
| grees, and from e through that point draw the 
Line A B, then becauſe the diſtance A C was 70 
| foot, take 70 out of any of your Lines of equall 
{| parts, ahd ſet that diſtance from A to C, and from 
the point C erect the Perpendicular C B , which 
ſhali containe 40 foot and a half as before, 


- 
A 


Cl | - COuar. EXIT 


How to take an acceſſible Altitude at 
AC two ſtations. 


Fl. Mz3 concluſjons of this nature may be per- 

LY A formed with much celericy and exacneſle, 
ud} but for,as much as this and the following are the 
| no aperſary , I ſhall inftru& the S#rveyorr in 
| them. 

Let Z C be the Altitude of ſome building or the 
| like, and let it be required to finde-the height 
| thereof. 

} Having planted your Inſtrument at A, direct the 
thy fights of your #4 drazt to B,and note the degrees 
. a cut 


— 


cut in the £4adrant by the fiduciall edge, which 
let be 50 degrees, and theſe degrees are the quanti- 
ty of the Angle Z A C, then becauſe you cannot 
approach to the baſe of the building at £, meaſure 
from eF towards (\, ſo far as you can, which let 


beto D, and ſuppoſe that diſtance «LF D, to hel 


20 yards, then remove your Inftrument to D, and 


there againe obſerve as you did at <L, finding the} 


Angle to be 64 degrees, which known, you cy 
conſider , that the Angle B DC obſeryed at the 
ſecond ſtation being 64 degrees, the Complement 


thereof D B C muſt be 26' degrees , and likewiſ| 


knowing the Angle B A C tobe 50 deprees. 


ay 7 
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The Angle 4 B C muſt be 40 degrees,you muſt 
ſubſtra& the Angle D B C 26 degrees, and there 
will remaine the Angle «4 B D 14 degrees, by the 
knowledge whereof you may attaine the Altitude 
BC, by the directions of the laſt. 

For in the Triangle 4 B D you have given, 

1. The Angle B A D 50 degree. 

2,.TheangleeA BD 14 degrees. 

3,The diſtance A D 20 yards, which by the for- 
mer direQions will help you to finde the length of 
the ſide D B thus. | 


| As the Sine of the Angle A BD 14 degrees 


Is to the Logar. of the fide AD 20 yaras. 


| So is the line of thee Angle BAD 50 degrees, 


To the Logarithme of the ſide DB. 
Which by the working according to the former 


dire&ions, will be found to be about 63 yards. 


Then muſt you make a ſecond worke in the Tri- 
angle B CD, in which you have given. 
I. The Angle B DC 64 degrees. 
2.The Angle DB C 26 degrees. 
3.The fide D B63 yards. 
And you are to finde the fide B C,"the Altitude 


Foguney : wherefore ſay again, 


As the Radius, or the Sine of 90 degrees (which 


| is 10000.) 


Is to the Logar.of the ſide D B 63 yards. 
So is the Sine of the Angle B D C 64 degrees. 
To the Logarithme of the Altitude B (. 
Which according to the former Doctrine, will be 
56 yards and a halt. Pe oo 
Oe CHAP 
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Cray. XXIIT. 


How to performe the worke of the laft Chaptey 
by Protrattion. _ 


Ueftions of this nature may many times 
propoſed ,: when a man may not be provid 
of ajl neceſſaries for the purpoſe ; Suppoſe ther 
fore you were deſtitute of your T ables of Sine an 
Logarithmes, and had nothing to helpe your ſe 
withall but your Protraftor : having therefore n 
ted in a book, or otherwiſe , that the degrees 
at your firſt ſtation at 4 were 50, and the degre 
cut at the ſecond ſtation at D were 64. and th 
your ſtationary diſtance 4 D was 20 yards, y 
may immediatly proceed to Protraction. | 
Firſt, draw the Line 4 C.in which Line let Ar 
preſent your firſt ſtation, whereon lay the Cent 
of your Protraftor , and make the Angle B A Ct 
containe 50 degrees, ( as hath been ſeverall time 
before ſhewn; ) and draw the Line e-L B. then uy 
on the Line A C. ſet off the diſtance of your tw 
Rarions 20: yards, which let be the diſtance eAD} 
then bring your Protrafor to D (which repreſent 
your ſecond ftation, ) and-placing the Center 0 
your Pratrattoy therein, ſet off an Angle of 64 d| 
grees, and draw the Line D ZB. then where thelt 
two Lines e B.and D B. interſe& or meet, whic| 
151n the point B. from that point let fall the Pr} 
perdicelar B C ( as is before taught ) the lengiij 
whereof being meaſured upon the ſame Scale, fro} 
whence you took the diſtance A D. will give yol 
<6 yards and a halfe,and that is the altitude requ'} 
red, Chat: 


c— 
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CHarp. XXIV. 
How to take the diſtance of ſeverail places one from 
another, as alſo the diſtance of any of them from 
your place of ſtanding, it being of ex-. 
cellent uſe to draw a plot of the moſt 
confiderable marks or bounds 


of a Town, Mannor, or 
| the like. 


RE paire to ſome place from which you may dif- 
cerne all thoſe places, whoſe diſtances you 
require ; at- which place plant your Inſtrument, 
exaQly levell, then move your 7zdex about till 
through the ſights you eſpy your firſt marke, and 
then obſerve what degrees your J1»dex cutteth on 
the frame of the 7 able., which degrees note down 
in a Book : then turne your dex to your ſecond 
mark, and there note the degrees cut as before and 
ſet them down , then lire your fights to your 
third mark, and note them down as before, and ſo 
ifthere be more or leſſe, till you have gone over 


DF them all. 


Then for your ſecond obſervation make choiſe 
of ſome other convenient place ; from whence you 


+ may diſcern all the marks as before , which ftatio- 


nary diſtance let be as large as your ground with 


a} convenience will permit , and ſo ſcituated that the 


Index lying on the Diameter of your Table at your 

{ firſt ſtation, through the fights thereof, you may 
8} perceive your ſecond ſtation , and likewiſe at your 
ſecond you may diſcern your firſt , ſo that in both 
tations the Diamerer of the Table may be ina right 
| _ Line 5* 
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Line ; At which ſecond ſtation you muſt make oh. 
ſervation in all reſpeRs as before, by noting you 
degrees cut, and ſetting them down in a Book þ 
themſelves, ſetting a diſtinAtion betweene you 
firſt and ſecond ftation , as alſo figures to you 
ſeverall marks, as 1.2.3.4.5, &c. atboth ftationg 
So that you may not miſtake when you come tj 
Protrattion. © | | 
Let «A B C be three ſeverall marks in the Field 
or other notable markes , as Churches , Town} 
Halls or the like, and let it be requited to fi 
the diftance of either of them from one a 
ther,as alfo the diftance of any of them from «4 
or- 2; = 
Make choife of your firſt ſtation at 4. wh 
placing your Inſtrument, dire& your fights to y 
firſt mark at C. And ſuppoſe your 1dex cuts 
degrees, 30 Min. which 70 degrees, 30 Min. mil 
be noted in a Booke , as you fee here _—_ 
with the figure 1 before it, ſignifying your fi 
mark , then dire your fights ro D your ſecont 
tharke , and ſuppoſe the degree cut to be 100 dt 
Srees, 15 Min.which muſt be likewiſe noted in you 
Book, as before, with the figures 2 before it , fig 
nifying your ſecond Mark. 'iny 
YET you 
1 
NP} you 


' Thi 
 lyir 


| me. 


: 
> 
| 
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| Then turne your 7zdex about, till through the 
a ſights you eſpy your third mark at .Z , the Index 
| cutting 150 degrees, which you muit note now 
in your Book,with the figure 3 before it, ſignifying 
your third mark. . . + 
|| This done, bring your Tudex to. the Diameter of 
Y your. Table, that through your ſights you may 
efpy your ſecond ſtation at B. and meaſure rhe 
| Ciſtance of your ſtation 4 B.which let be 40 yards. 
Then bring your Inſtrument to B. and the Index 
| lying on the Diameter thereof, move the Inſtru- 
| ment about, till through the ſights you cſpy your 


HS 


o 
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> 
| 


(Lo) 
firſt ſtation at 4, and there fix your Inftrument. 
Then move your 7-dex about, till through 
ſights you eſpy your firſt mark at C, the 7ndex cy 
ting 36 degrees 30 Min.” which note in your bog| 
as you did at your firſt tation : then direct ya 
ſights to D. your ſecond mark , the 7»dex clitti 
58 degrees ; and Laſtly, dire& your fights to Et 
Tedex cutting 90 Degrees, 15 Min. which note; 
your book with the figure 3 before it, for your thy | - 
mark,and then will they ſtand thus, ; 


De. M18. 
I. 70. 30. { 


I Ga 100,15. 
= £3- 150.00. 


| Yourflationary diſtance 40 yards”. 
De. Min. f | 


ef © 


H, 0; 


W 36.: 30 
2 Station<2. 58.” 00: 
(3. 99. 15. 
. WE” pF yo 
By help of this 7ab/e of your obſervations, yuſdegre 
may at any time protract the ſame on Paper dſthrou 
otherwiſe, and making a Scale of equa)! partſireigl 
anſwerable to the parts of your Stationary diſtana} The 
you may with your. Compaſſes meaſure the diſtandſfies yo 
of any of theſe marks, one from another, or fronfthereo 
either of your'Stations - the manner of ProtraQingþf you 
whereof, is ſhewed jn the next Chapter. - Þa all 
| | On \. _ _. Þtatior 
| CHAM 
-—c 1 MY 
; 


| 
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CHar. XXV. 
9 How to Protratt the former obſervations apon paper; 
ol and to make a Scale to meaſure any of 
&, the diſt ances. 


| Þ mk Line at length, as A B, ſet the two ends 
thereof «4 and B, repreſent your two Stati- 
'} ons; then upon eL.your firſt Station, lay the Cen- 
ter of your Pretraor , with the Meridian Line 
thereof ( which is noted with G H ) directly 
upon the Line «7 B : then lay the 7Zable of Obſer- 
vations before you, and perceiving thereby, that 
at your firſt obſervation your 1zdex cut 50 degrees 
30 Min. you muſt with your Prorrating Pin, make 
a mark againſt 70 deprees 3o Minutes, of your 
\ PProtrafor : then againe, ſeeing that at your ſecond 
obſervation , the 1zdex cut 100 degrees 15 Min. 
Flherefore with your Protradting Pin, you muſt 
make a mark on your paper , ag8inſt 100 degrees 
i5 Min. of your Protraor ; and thirdly,ſeeing that 
- Þt your third obſervation , your Izdex cut 150 
adegrees, you muſt there likewife make a mark, and 
Mhbrough thefe marks from 4. you muſt draw the 
ttreight Lines A C,4 D, A E. — | 
& Then remove your ProtraQor to B, which ſigni- 
Fes your ſecond Station, laying the Meridian line 
mſhereof upon the Line «4 B and note the Angles 
wpfyour obſervations, made at your ſecond ſtation 
h all refpeRs , as you did thofe of your firſt 
tation, : 
EO . As firſt, ed FORE 10 he 
| Atthe firſt obſervation of your ſecond —_— 
q 


Un 
” 

ob 
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the Index cut 36 degrees 30 Min. Thetefore wit 
your Protrattiag Pin make a mark upon the papet 
againſt 36 degrees 30 Min, and the degrees cuty , / 
your ſecond Obſervation were 58 degrees. Ther, 
fore make a mark againſt 58 degrees of your P; 
trattor : and Laſtly, the degrees cut at your thi 
Obſervaticn , were 98 degrees 15 Min. again 
which likewiſe make a marke : and then throug 
theſe ſeverall points, from the point B, dr | 
freight Lines till they interſe& thoſe before dram _ 

frem A. which wul be in theſe three points CY 7 
and E ; which three points beare a juſt propor aſt 
on with the three markes which you obſerve inty 7 
Fields. No 

Now to finde the diſtance from ef. to any "gf 
theſe marks,, you may divide a Line into any nf, 
ber of equall parts, ( as is before ſhewed ) ſotli moſt 
the diſtance from 4 to B, may containe 404. , 
them, and by taking in your Compaſſes thee, 
ſtance between A and D, or 4 and C, or fr, 
DtoC, or from BtoC, or the length of anyli dſo 
in the whole plot ; and apply it to your Scallf 4 
made : 1t ſhall exactly ſhew you the true diſtant} ,, 
or length of any Line, which is anſwerable tolſ;... 
like marks taken in the Fields. la, 

And thus may you with ſpeed,and exacneſſey,,., 
taine the true diſtance of any marke , or mark q,. 
remote , without approaching neare any ofthe, | 
And thus in over-growne Lands , where yout lepre 
neither go about it, nor meaſure within it , F;,, | 
Chapter will ſtand you in excellent ſtead. * ele 
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a  CHAP.XX VI. | 
4 of /ome generall Obſervations to be obſerved in the 
| menſuration of heights,depths,and diſtances before 

* ſhewed ; as alſo in taking the plots 

- of Incloſures, &c. 


[Nl 
L Fs ſhewed you the manner of taking all 
ſorts of heights, and diſtances : I ſhall now 
"Thy down ſome rules, by which you may remedy 
| many inconveniences , that may ofc-times ariſe ; 
"T contrary to the examples before delivered, As, 
1. In taking of any Diſtance, or Altitude. If you at 
any time chance to meet with an obtuſe Angle, or 
Van Angle that exceedeth go degrees { ſeeing the 
"J7 able of Sines extendeth but to go degrees) you 
Juſt therefore 1n fuch a caſe, dedu the exceſfe of 
 Jthe Angle above 90 degrees, out of 90 degrees,and 
- Yof that remainer, ſeek the Size in the Table ; which 
i performe your work as well, as if you had the 
.Pdſolute Size of the whole Angle. | 
RF As, if the «ngle whoſe Sine is required , were 
"1132 degrees ; The exceſſe whereof , above 90 de- 
VTrrees is 42. which being deducted out of 90 the re- 
nainder 15 48 degrees. The Sine whereof tis an- 
"Averable to the Size of 132. | 
5 Or you may performe the fame more briefly thus: 
or, if you ſubſtra& your obtuſe Azgle from 180 
v "Segrees, the remainder ſhall be an Arch ; whoſe 
Pre ſhall be anſwerable to the S;ze of the obtuſe 


gle given: —” _ 
| G 2 Ex: 


[ 


| 


a. 


Fl 
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E xample. | 
r. Let the Arch given be the ſame as before,1jz7; 
degrees ; This number being ſubſtrafted from 19 5 
degrees, the remainder will be 4.8 degrees; the Sing 
whereof , ſhall exactly anſwer to the Sine of 1zF, 


degrees. = 
2, In taking of diſtances ; the Sine of the 4y ( 
oppoſite to your Stationary diſtance, muſt be yut 
firſt terme ; your ſtationary diſtance muſt be youſof {c 
ſecond, and the Sine of the «gle, oppolite. to thiof; | 
{ide required, muſt be your third term. and | 
3. Remember alwayes in taking of inacceſſiiipape 
heights , and diſtances ; as alſo in the plottinggover 
unpaſſable grounds, that you take your ftationyſmuit 
diſtance as large as may be. '0u 7 
4+ If at any time you be required to takethja ma 
Altitude ofa Tree, or Caſtle ſtanding on a Hfihall 
or the like, you muſt performe it at two operÞnltri 
ons, Firſt , by taking of the Altitude of the Tiſfhis p 
and hill together, and ſecondly,by taking of thelÞ#beri 
alone ; then ſubſtraRins the height of the hillfrÞy thi 
the whole height, you may conclude the remainiſneaſt 
ro be the height of the lree. Your . 
5. In taking ofa}l manner of Altitudes, whet wſtan 
acceſſible, or inacceſlible, you muſt adde togetfÞnakir 
the height found,and the height of your Inftrum aſſes 


from the ground, | em; 
Dne to 
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CatEXXYEk 


if How to take the plot of a Field ( upon your Plaine 
$8 Table , at one ſtation, taken in any part Of the 
int ſame Field, from whence all the 'ngles 

of the Field may be perceived, 


3 
Y £22 round about the Field , placing marks at 
ow CJevery -4»9/e of the ſame , then make choiſe 
ofof ſome convenient place, about the middle there- 
of; from whence you may behold all your marks, 
and there place your Inſtrument , with a ſheet of 
iflpaper;ſtrerch thereon the Needle, hanging directly 
ofiover the 2Yeridian Line in your Card, (which you 
wut alwayes have regard unto , eſpecially when 
'ouare to Survey many ſeveralls ) then makin; 
tha marke , about the Middle of your paper , which 
Whall repreſent that part of the Field, where your 
Þoftrument ſtandech , and. laying your Ruler upon 
his point, direct your ſights to the ſeverall Angles 
elFvhere you before placed your marks : draw Lines 
by the fide of your Ruler upon your paper : then 
nineaſure the diſtance of every of theſe Marks, from 
your Inſtrument, and by your Scales ſet the ſame 
uſtances upon the Lines drawne upon your Table, 
making ſmall marks with the points of your Com- 
maſſes, or black lead at the end of every one of 
bem; then, Lines being drawne by theſe points 
ne to another , you ſhall have upon your Table 
"be exact plot of the Field : all the Sides and Angles 
= your Table being anſ{werable to thoſe in the 
eld. 
| Suppoſe you were to take the plot of the 


doi 
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Field ABCDEEF. having placed marks in thy ,, 
ſeverall Angles thereof, asat eB, CD, Ell 
make choiſe of ſome convenient place about t ,p 
middle of the ſame Field , from whence you nyf +, 
behold all your marks before placed in the few y4 
rall Ag/es;and there place your Inſtrument, whiq 
place ler be© , then turne your Inſtrument abouf 4, 
till the Needle hang dire&ly over the Aru , x 
Line of the Card , noted at the South end with} 7 
Crofle. anc 


©S 
—7 
rt 


Rl 
E 


And at the North end with a Flower-delut 
which Line is repreſented in the following fig 
with 7 NN. | | One 

Your I:f{trument beins thus placed, with a ſht 
of paper thereupon, make a marke with Bladj T0 2 
lead, or otherwiſe upon the paper, which mat till 
ſhall repreſenc upon your paper the place of yu fron 
fanding inthe Field ; then , applying your 14 


vo! 
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ly to this Point , dire your ſight to your firſt mark 
at 4. and the 7ndex reſting there, draw a Line by 
{ the ſide there , then meaſure the diſtance from 0. 
my the place of your Inſtrument, to e the Markez 
W* which ſuppoſe to be 40 Perches, then take 40 Per- 
ches from one of your Scales, and apply that diſt- 
ance on your Table, from O to e4,andat 4A make 
« a mark. 

Then dire& your ſights to B your ſecond mark, 
and draw a Line by the ſide of your Index as be- 
fore : then meaſure the diſtance from your Inſtru- 
| ment at O. to your marke B. which ſuppoſe 45 
| Perches ; this diſtance moſt be taken from your 
| Scale,and ſet upon your T able from © to B, and at 
{ B make another mark. / | 
Then direct your ſights to your third mark at C. 
and draw a Line by the ſide of the /ndex, and mea- 
| fare the diſtance from © to C. which ſuppoſe 42 
Perches, this diſtance beins taken from your Scale, 
| and applied to your Table, trom O to C. ſhall give 
you the point C.repreſenting your third mark, 
| Inthis manner, you muſt proccede with the reſt 
{ ofthe marks at D E & F and more, if the field had 
| conſiſted of more Angles. 
| Laftly, when you have ( according to the for- 
o mer dire&ions ) found all the marks, A B ("D E 
# and F.upon your Table, you muſt draw Lines from 
| One mark to another, till you conclude where 
& you began : as ſuppoſe you began at A : and then 
i to B and C,and ſo proceede round about the Field, 
ji till you come to «£ againe ; Then draw a Line 
$ from «£, your firſt mark, to ZB your ſecond mark, 

| anda Line from 2B your ſecond mark , to C your 

G 4 third 
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third mark , and from C your third marke, to 1 
your fourth marke, and likewiſe from D to E 
from E to F. and from F to 4. where you ful 
began- 


Then will the Lines 4 B,BC,C D, DE,E F.anl 
F A.be the exact figure of the Field ; the ſides and 
Angles of the ſaid figure , bearing an exa& pro- 
portion to thoſe in the Field, and the pricked Line 
A N.in this and the following figures repreſenteth 
the eridzau Line. ES SA 


%* 
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d 
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Then dire& your ſights to C, your third mark, 
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Cnaye. X XVIII. 


How to take the plot of a Field by helpe of the Des 
' orees on the frame of your Plaine Table, when 
by reaſon of Wind or Raine you caunct keepe 
a ſheet of paper upon your Table, 
and by meaſuring as in the 


laſt Chapter, ba 


Aving placed marks at the ſeverall e Lag les 

L Lot the Field, as before is direfted, and made 
choiſe of ſome convenient place about the middle 
thereaf, from whence you may ſee all your former 
marks, place there your Inſtrument, the Needle 
hanging directly over the eridias Line. 

This done , dire& your ſights to your firſt mark 
iteA. noting the degrees cut by the 7ndex on the 
fame of the Table; which ſuppoſe 40 degrees 1 5 
Minutes, theſe 40 degrees 15 Min. muſt be nored 
down in your Field-book , in the firſt and ſecond 
Collumns thereof; Then meaſure the diſtance from 
0. the place of your Inftrament to A your firſt 
narke , which let containe 40 Perches, theſe 40 
Perches muſt be placed in the third Columne of 
your Field-book , as hath been direRed in the de- 
{cription thereof, 

Then dire& your fights to B your ſecond mark, 
and note the degrees cut by the [zdex, which let 
de88 degrees, and the diſtance O B 45 Perches, 
the 88 degrees muſt be noted in the firſt Column 
of your Field-book,and the 45 Perches in the third. 
Columne. | 


and 
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and note the degrees cut by the Index , which le 
be 130 degrees 45 Min. and let the diftance 0 
be 42 Perches,the 130 Degrees 45 Minutes, muf 
be noted in the firſt and ſeeond Columns (v 
your Field-book, and the 42 Perches in the thir( 
Columne. 

Then dire& your ſights to D.your fourth mar 
and note the degrees cut by the dex on the fran: 
of the Table, which let be 200 degrees 30 Mi 
nutes , 

And here you muſt note, in the uſing of the de 
grees on the frame of your Table, that after you 
have paſſed 180 degrees, which is the Line 21 N. 
( repreſenting alſo the Ieridian Line ) you mul 


then count the degrees backward, according af 


they are numbred on the frame of the 7 abe; fron 
I90 £0 360. 

Then meaſure the diſtance O D. which let be 6 
Perches 4 Primes, theſe 200 degrees 30 Minut: 
mult be noted in the firſt and ſecond Columnes 6 
your Field-book, and the 60 Perches 4 Primes, 
the third and forth Columnes thereof.) 

Then dire& your fights to E.your fifth mark, the 
Tndex cutting 250 degrees, and the diſtance 0. 
being 39 Perches, theſe muſt be noted in your book 
as before,the 250 degrees in the firſt Columne and 
the 39 Perches in the third. 


See the Figure Pape 88.and 94. 


Laſtly, 
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Laſtly,dire& your fights to F.your laft mark,the 
Index cutting 310 degrees, and the diſtance O F 
heins 50 Perches , theſe muſt be noted down in 
your Field-Book in all reſpects as the former, viz, 
the 310 degrees ir; the firſt Columre , and the 
50 Perches in the third, and then will your notes : 
colle&ed in your Field-book ſtand as in the follow- 
Ing Table. ; 


| | Dee. | Min. [Per. | Pris] 


| 49 | 15 | 40] 
88 | 00 | 45 
| 130 | 45 | 42 


200 | ZO | 60 
250 | oo | 39 
310 | co | 50 


oOOS000| 
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CHar. XXIX. 
How to protratt 0r tay down #pon paper, any Obſer* 


vations taken according to the aireftions 


of the laſt Chapter. 


JPon a ſheete of white paper , draw a Line at 
CAlength, which ſhall repreſent the line 21 XV. 
inthe foregoing figure, then make choice of ſome 
point or other in that Line , to repreſent your fta- 
tion or place of ſtandings in the Field , upon which 
point place the Certer of your Protrattor, fo that 
tleLine AS, of your Protraftor may lie directly 

, | , upon 


(92) 
upon the Line 7X; then laying your Field-bog 
before you , and ſeeing that at your firſt obſery. 
tion noted with A. the [»dex cut 40 degrees 15 
Min. of your Protrafor , make a marke upon your 
Paper, which mark let be repreſented with the 
Letter A. 

2, Seeing the degrees cut at your ſecond obſer. 
vation were 88. you muſt make a marke upon 
your paper againſt 88 degrees, which marke [et 
be B. | 
3. The degrees cut at your third Obſervation 
were 130.and 45 Minntes, therefore againſt 1 30 de 
grees 45 Min.make a mark upon your paper, which 
mark let be C. | 

4. The degrees cut by the 1zdex at your fourth 
Obſervation, being 200 and 3o Min, ( becauſeit 
is above 180 degrees, you muſt therefore turne: 
the Semicircle of your Protrattor downewards, the 
Line N S. lying upon the Line MC N. as before) 
you muſt againſt 120 degrees 3o Min. of your Pre 
traftor make a mark upon your paper, which mark 
is ſignified by D. | 

5. Seeing the degrees cut at the'fifth obſeryation 
were 250. Theref»re make a marke againſt 250 
degrees, which mark is E. 

Laſtly, the degrees cut at your laſt obſervation 
were 310. Therefore againſt. 310, make a mark 
which will be F, 

Having thus Protraed all the degrees of your {c- 
verall Obſervations, you muſt rake away you! 
Protrattor,and laying a Ruler to the Center O,draw 
Lines by thoſe points, which Lines will þe © A. 03: 
GC CODOE.and0 F. 

This 
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This done, you muſt obſerve by your Field-book 


| the length of every Line, 


1. As the Line O e£ your firſt Obſeryation was 
40 Perches, Therefore 40 being taken from your 
ſcale , and ſet upon your paper from © to e. 
ſhall give you the point A.upon your papers 

2. The length of your ſecond Line being 45 Per- 
ches,you muſt take 45 from your Scale, and place it, 
on your paper from © to B. | 

3, TheLineO C. being 42 Perches , you mutt 
take 42 from your Sca/e,and ſet it upon your paper 
from © to C. | 

And in this manner muſt you proceede with all 
the reſt of the Lines, as O D.O E.and O F. 

Laſtly, draw the Lines AB. BC.CD.DE.E F. 
and F A. ſo ſhall you have the exact figure of your 


| Field upon your Paper. 


CHAP. XXX, 


How to take the plot of a Field upon your plain T able 
at one ſtation , taken in any eAugle of the (ame 
Field, from whence all the other eAngles of 
the Field may be diſcerned, by mea- 
faring from the ſtationary angle 
to all the other Angles. 


R Ea to ſome engle in the Field, ( from 
whence all the other Angles of the ſaid Field 
may be ſeen, and there place your Inſtrument 
Horizontal, the Needle dire&tly over the 145r1dian 
Line, and a ſheet of paper ſtretched on your Table; 


che 
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then take choice of a point on your Paper , whic, 


ſhall repreſent your ſtation or place of Randiny 
which let be G : then diret your ſights to A. an 
draw a Line upon your paper as G A. and meaſur 
the diſtance G A as was dire&ed before; thy 
dire& your fights to B:your ſecond mark,and ther 
likewiſe draw a;Line @ B, meaſuring the diſtang 
G B. Inlike manner direc your ſights to C. D, Z, 
and F. drawins Lines by the ſide of your Index a 
every. obſervation, and meafuring ( with your 
Cbazn ) the diſtance from G. ( the piace of.your 
ſtanding ) to the leverall Angles of the Field AJ 
CDE and F, which diſtances being taken tn your 
Compaſles 


From your Scale , and fet upon your Paper fron 
G.upon the LinesG A. GB.GC. GD. GE. and 


G F. ſo ſhall you have upon your paper the marks 
ABCDE andF. by which markes draw Line 
as GA AB. BC. CD.DE. and FG. ſoffull 
you have deſcribed upon your paper the trae figure 
of your Field. 


Chap 
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CHar.XXX TI; 


How to draw the plot of a Field at one ſtation, taken 
in any eAngle of the ſame Field, and by meaſu- 
ring round about the ſaid Field without 
croſſing the ſame. 


Et the figureAB C DE FG.be the figure of a | 
| fag to be meaſured. 

Having placed marks, at the ſeverall eLngles 
thereof, and made choiſe of an e»gle in the 
fame to place your Inſtrument , which ſuppoſe 


a G. | 
mien direQing your ſights to A. draw upon your 
Table the Line G 4. then dire your ſights to B. 


| anddraw the Line G B. then direQing your ſights 


to C.draw the Line G {and conſequently the lines, 
GD.GE andG F. 

1. Having thus done, meaſure with your Chaine 
the diftance from G to A. which let be 40 Perches, 
theſe 46 Perches, muſt be taken from your Scale, 
and one foot of the Compaſſes placed in G. with 
the other draw the Arch 4. and draw the Line 
6 A. 

2 Meaſure with your Chaine the fide A B. which 
ſuppoſe 53 Perches, this being taken in your Com- 
paſſes from the Scale, place on foot in A.and with 
the other foot draw the Arch Z. 

3. Meaſure the ſide B C 59 Perches, and that 
being taken *«in your Compaſſes from your Scale, 
place one foot in B. and with the other draw the 


Arch 
C 


4. Meaſure the fide C D. 28 Perches, and takf mul 
that diſtance in the Compaſſes , placing one for deg 
in C.and with the other draw the Arch D. JIN 

5. Meaſure the ſide D E. 54 Perches, and taitf the! 
that diſtance from the Scale , placeing one foot dl defc 
the Compaſſes in D.and with the other deſcribe thf nea 
Arch = Ee x « uy 

' 6. Meaſure the ſide E F.49 Perches, and taking £ 
that diſtance from the Scale, place one foot of youſ form 

Compaſles in E. and with the other draw th 2: 
— | 

So ſhall theſe ſeverall Arches cut the ſeveral Deg! 
Lines G A.F B.G C.G D.G E.& G F.in the point Col 
A.B.C.D. E.and F. | ſanc 

Laſtly , by theſe points draw Lines from one tv Colut 

another,as, 4B.BC.CD DE. EF. FG. and 31 

G A.ſo ſhall you have' upon your paper on youtþ120. 

Table, the exa figure of the Field, the ſides, andÞ!"yo1 

Angles thereof, being in all refpe&s proportional] An 

ro thoſe taken according to the Doctrine of th!|dther 

laft, IT Chap} © 
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CHAP, XXXAIL | : 
Hiw to take the plut of a Field at one Station, take 
in any Angle thereof , from whence all the athef 
Angles may be ſeen by helpe of the degrees - 
deſcribed on the frame of the Plasne 
T able,and by meaſuring fron 
your ftation to every of the 
other Angles. 


of 


Lanting your Inſtrument at G as before, dize& 
your ſights to B. as your firſt marke [_ for the 
lineG A. lying under the ſeridian Line 27 N. 
ak muſt be meaſured in the laſt place. '] Noting the - 
ol degrees cut by the 7adex on the frame of the Table; 
jluch ſuppoſe 47 degfees, which muſt be noted in 
a] the firſt Column of your Field-book, (as hath been 
ca before ſufficiently taught, ) then with your Chain 
th neaſure the diſtante from your Station at G. to the 
Wngle B. which let be 50 Perches, which place itt 

ins] the third Column of your Field-book, according to 
ou] former dire&ions.— os | 
te] ' 2: Dire& your ſights ro noting the degreds 
there cut, which ſuppoſe 88 degrees 15 Min, _ 

ral] Degrees and Minutes place tr the firſt and fecan 
ns} Columns of your Field-book, then meaſure the di- 
ſance G C60 Perches, and note theth in the third 

 tof Colutrin'of your Field-book. 

and} 3-Dite& your ſights to D. the degrees cut being 
ou 120. and the diſtance G D 65 Perches , note thele 
nd} !0 your Field-book as before. .  __ 
al} And ty this manner mutt you deale with the 
te [diher ers; Z F, and A. and then having roted 
af HA thett! 
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them all, your colle&ed notes in your Field-boi 
muſt be as followeth : at 
| | - mi 

* | Deg. | Min. |[Per. (Pri. | '[® 
'B:| 47 | oo | 50| © be 
C | $88 | 15 | 60| o 12 

D {4 120 | oo | 65 | © 

E 16 5 | ZO 5 6 7 ref 

F | 193 | 00 | 4O | 2 G3 

| Alz481 45 | 3410 H 
« ; pro 
Cnay. XXXIII. ify 

How to Protratt, or lay down any Obſervation! x 
taken according to the Dottrine of the (4 

| laſt Chapter. of 


Aving colle&ed into your Field-booke, th, * 
quantity of your! ſeverall Angles , and bo 
length-of your Lines, you may proceed to Protra and 
01 1n this manner. 0 ( 

1. Draw the Meridian Line A1 NN. then mild. 3: 
choiſe of a point therein, repreſenting your ſtat 
nary Azgle, as at &.to which point apply the C: 1nd 
ter of your Protrattor , the Semicircle apwatd 7 
then laying your Field-book before you, you nm 
perceive that at your firſt obſervation, ( which x 
at B.) your Index cnt 47 degrees, therefore mil 
C -_ againſt 47 degrees , and draw thels 


» 


as - * 
['1 

, 
bw 


0k 


Wi 


. ag 65 Perches, take that diſtance from your Scale, 
caldapply it ro your paper from the point G,un- 
lo D b A . 


AY 
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2. The degrees cut at your ſecond obſervation 
at C.being 88 degrees 15 Min, make a matk like- 
wiſe againſt 88 degrees 15 Min. of your Protratter, 
and draw the Line G C. LS, 

3. The degrees cut at your third Obſeryation 
being 120 degrees, make likewiſe a rhark apainft 
120 degrees of your Prozratter , and draw the line 
G D. 

7 nd in this manner muſt you proceed with the 
reſt of your Obſervations, namely, with the Lines 
CEGF.G A. . 

Having thus finiſhed your Angular Obſervations, 
proceed now to your lineall, namely, to the length 
ofyour Lines noted in the third,and fourth columns 
ofyour Field-book. | 

1. And ſeeing, that the length of your firſt Line 
CB.was 50 Perches , you muſt take 50 from your 
Scale, and apply that diſtance to your papers 
fomG to B. | ; 


{ 2. The diſtance of the ſecond Line G C, being 
160 Perches , take 60 Perches from your Scale, 
:Jand apply that diſtance to your Paper from G 


0 C, 
3, The diſtance of your third marke G D. be- 


Hs " 


Tn all reſpe&s as before, you muſt proceed w 
the meaſuring of all the other Lines about che Fi 


were there never ſo many. | 
Laſtly,if you draw the Lines, A B.B C.C D.DI] ©; 


E F., F.G.and G A.you ſhall have upen your ps | 


. theexad figure of the Field. 

And herein you may receive abundant fatisfat 
on to ſee your ſeverall Inftrumentall operati 
and your Geometrical protraction ſo exactly to 
sree : and if at anytime you make ſeverall obſe 
vations of any one -piece of _ , according 


the dire&ions of the three laſt Chapters, or oth 
wiſe, if you finde them not exactly to agree, 

may be ſure you have failed in one or othet} 5 
your Obſervations,and therefore, before you 

ceed farther , it is beſt to reforme your 
errour, 


Cul 
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CHAP.XXXIV. 
How to take the plot of a Field at two ſtations, upon 
a ſheet of paper ſtretched on your Table, and by 
meaſuring from the ſtations to the viſuble 
Angles,the field being ſo irregular ,that 
from no one place thereof all the 


Angles can be ſeen. 


Yo may ſuppoſe ABCDEFGAH1. tobe 
the figure of a Field to be drawne upon your 
Plan T able ; Now becauſe you cannot from any 
one place thereof behold all the Angles at once, 
f you muſt therefore make choiſe of twoſeverall Sta- 
tions, which two Stations let be O & ©. 

Then upon the paper on yourT ab/e,make a mark 

8 2. repreſenting your firlt Station. 
| This done, place your Inſtrument at ©. the 
Neeale hanging diredtly over the eridian Line 
4 of your Card , as is repreſented by the Line 7 

Wy 

The Inſtrument being there faſtned, dire& your 
ef fights to C. and draw upon your Table the Line 
2C. meaſuring the diſtance from ©. to C.- and 
ſetting that diſtance on the Table from 9. to C. 
(2) dire& your ſights to D. and draw the Line 
2D. meaſuring the diſtance 2 _D as before. (3) 
dre& your ſightsto ZE. and draw the Line © ZE. 
(4) dire& your ſights to F. and draw the Line 
9 F. (5) dire& your ſights ro G. and draw the 
Line © G. (6) dire& your ſights to H. and draw 
tieLine 2 H. (7) direct your ſights to 0. your 
ſecond Station, and draw the Line 2 O, meaſuring 


lie diſtance from ,2. to 0. 
ar | And 


| And by your Scale and Compaſſes, fet off youſ 
Stationary diſtance upon your Table from 
to 0. 


Having thus made Obſervation of all the Angh 
viſible, from the Station, Q. and draw Lines fron 
Q upon your Table,and likewiſe meaſuring thed 
ſtance from Q to every of them, you may tht: 
( according to former directions, ) draw theli 
CD. DE. EF. FG, and GH. ſo have yo 
that part of theField finiſhed from your firſt ſtat 
.at Q. ; 
Then remore your Inſtrument to 0. your ſecoil 
Station , and place it in all reſpects as before, t 
Neeale hanging over the fcriaian Line of yo 
Card, repreſented in your ſecond Station by 
Line ALON. — 
_ Having thus placed your Inſtrument at 0. - Sta 
- hn oe _:; 
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obſervation of your Axgles 7. A and B.in all re- 
ſpects as you did before with the 4xg/es CDEFG. 
and H. and having drawn the Lines 01.0 AO B. 
and meaſured their diſtances from 0, you may 
draw the Lines HI. 1 4. A B. and B C. fo ſhajl 
you have upon your T able the exact figure of your 
field, no way deviating in proportion from the 
Field it ſelfe. 


| — —— 


-- CRAP. AXAXY. 
How to performe the worke of the laſt Chapter, 
by the degrees on the frame of 

the T able. 


+ how differeth nothing from the worke of the 
4 28. Chapter, having therefore placed your 
Inftrument at £ according to the directions of the 
aſt Chapter , dire& your fights to G. noting the 
Degrees and Minutes cut by your Index on the. 
frame of your 7 able, which Degrees and Minutes 
muſt be placed in your firſt, and ſecond Columnes - 
of your Field-book ; then meaſure with your Chain 
the diſtance from your Station ©. to the Angle 
C. and note that diſtance down in the third , and 
fourth Columnes of your Field-book, as hath been 
before declared at large. ; 
In this manner you muſt doe with all the Ages 
| viſible at your firſt Station , namely , with the 
Angles C.D.E.F.G. and H meaſuring the diſtan- 
I ce of every Line as before. | 
| Thenremove your Inftrument to © your ſecond 
k} Station, and there make obſervation of the ſeve- 
g < Fall 
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yall Lines and eFngles I» Aand Þ, in all refpedsy 
you did before pich the Lines and A»gles, C. 
E. F.G. and H. which being collected into youſ - | 
Field-book,according to dire&ions of the forecite} 
{hapter,they will ſtand as followeth ; 


Deg, Ain. Per. Pri| / 
( Knnn jJ 


[$——25=02 


| D— 88——00——z7-0| 
F.Sration Q, © Þ amo OO 00- —28—0 | Lir 


LH—34t —O0——33—0 ag 


The Stationary diſtance Q ©. 50 Perches, an 
the Angle O.Q.A. or NO 2. 10 Degrees, bein 
the declination of your Stationary Line from tk 
Meridian Line. | | 


Deg. Nin. Per. Pri. « 

| [wen HeI0—23=—Qs T 
2.606e0. A—— 30—00—21—F. : 
C_— —45—35—4- al 

P 
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CHAP.XX A VI. 


How to Protratt or lay down any Obſervations 
taken according to the direttions of the 
laſt Chapter. 


A S the operation of the laſt Chapter differeth - 
nothing” from that of the 27. ſo the Pyro- 
traftion thereof differeth nothing from that of the 
29 Chapter. | 
| Therefore upon paper or otherwiſe ; draw the 
Line 4 <@ N. and placing the Center of your Pro- 
traftor upon &. your firit Station,and make marks 
againlt every of the degrees of the e-Lngles,as they. 
are noted in your Field-book : as namely, 


For the firſt «Angle at C.47. Degrees 15. Min. 
For the ſecond at D. 88 Degrees. 4. 

For the third at E.135 Degrees, 30 Min, 
And ſofor thereſt, a | 


Then becauſe the Stationary Line © &. declineth 
10 Degrees from the Meridian Line 4 © XN; 
Therefore before you move your Protrattor from 
9. make a mark againſt 10 degrees thereof, and 
draw the Line O OI is your Stationary Line, 
and likewiſe upon that Line from Q. to ©.ſet off 50 


Perches for your Stationary diſtance. 

Then draw the Line JL © YN. parallel to the 
Line 24 & YN. and upon the point ©.place the Cex- 
ter of your Protratfor, making marks at the Angles 
A. and B : then turning the Semicircle of the 
Protraftor downewards, make a marke at the 


os Laſtly, 
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Laſtly, if you draw Lines from one Azgle to ang]. 
ther, as theLines A BBCCD.DE.EF. FG| 


G H. H-1. and 7 A. you ſhall have upon you 
paper the exaQ proportion of the field, anſwerah| 
to thoſe drawn by the direRions of the two prece 
dent Chapters. | 
According to the dire&ions of the 30.31.32.an{ 
and 33 Chapters, together with the aſliſtance «f 
this Chapter, you may take the plot of any plaine 
field whatſoever by ſeverall Stations taken 1n ſew 
rall A»g/es of the ſame field, if that from one 
eLygle you cannot perceive all the other. So thi 


now I think the Surveyor, being well exerciſed inthe} 


performance of theſe twelve laſt Chapters, he my 
attempt the- drawing of the plot of any field what. 


ſoever,, and herein practice is better than man} 


words. 

| _ Yer notwithſtanding , ſuppoſe a field wereun 
paſſible in reſpe& of waters or the like, I will add: 
the next, Chapter, ſhewing how to take the plot 
of any field at two Stations taken within the ſame 
field, {o thatall the 2g les thereof may he ſeent 
from both the Stations,and by meaſuring onely the 
Stationary diſtance. 
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- Cu ap. X XXVIL. | 
How to take the plet of a field npon your Plain Table, 
at two ſtations taken within the ſame field, without 
| feahjous travailing about the ſame , by 
meaſuring onely the Stationa= 
#79 diftance.. 


ens; may ſometimes require the plotting 
Nof a field according to the direfions which I 
ſhall deliver in this Chapter ; yet I, would adviſe 
the $#rpeyor to make as little uſe thereof as he can, 


in regard of the acuteneſle of the eLog/es, which 


more liable to errour than any of the former 
yayes,though grounded upon a firme Geometricall 


principle. fu 
' Let A.B.C.D.E.F.and G.be the figure of a field, 
and let the two ſtations within the ſame be Oo, 
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Having placed your Inſtrument at 0. for yy 


firſt Station, the Needle hanging direRtly overth| 


4Heridian Line of the Card; 
You muſt 
1 Dirett your fights te your firſt Angle at A. a 
draw the Line O FA | 
2.Dirett your fights to B.and draw the Line OB, 
3. Dirett your fights to C and draw the Line OC, 


—— 


4. Dirett your fights to D.and draw the Line ON| 


5. Direct your fights to E.and draw the LineOE, 
6. Direct your fights to F. and draw the Lin 
OF. | X 
7.Direct your feghts to G.and draw theLine O(, 


+ 8. Dirett your ſights to H. and draw the Lin|- 


O H. 

\ This done,dire& your Sights to your ſecond St 
tion at &.and draw the Line O L.upon your Tab: 
then ( with your Chain ) meaſure out your Stati 
onary diſtance O &., 40 Perches , and removing 
your Inſtrument to 2, ( the Needle over the M+ 
ridiau Line of the Card ) make obſervation as ya 
did beforeatO. As 

- Direft your ſights to A. and draw the Lin 


2. Dirett your fights to B. and draw the Lin 
B 


Z Diref? your ſights to C.and draw the Line QC. 
4. Dirett your ſights ro D. and draw the Lin 
D 


5. Dirett your ſights toE. and draw the Lin 
E 


6. Dire your fights toF. and draw the Lint 
Fr - | 


7:Dir 


Yor] 
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7. Diret Jour ſehrs to G. and draw the Line 


G. | | 
I Diret your ſights to'H. and draw the Line 
H 


Now you may plainly perceive by' the figure, 
where the correſpondent lines at each ſtation inter- 
ſet: As | 

t. The Lines O A. and Q A. interſel$ or creſſe 


| eath other at A. 


2. The Lines OB. and QB. interſett each other 
a ÞB. 

3+ The Lines OC. and QC. interſett each other 
a C. | 


\ 4. The Lines OD. aud Q.D. interſef each other 


at D, 

5. The Lines OE. and QF. interſef each other 
# HE. - | Re, 

6. The Lines O F. and QF. interſett each other 
at F, 

7 The Lines O G. and Q G:nterſet each other 
SS. :  - 

8. The Lines OH. and Q H. interſeft each 
other at H. 

Therefore if from theſe points of interſetion 
= draw Lines from one to another , you ſhall 
ave upon your paper the exact Symmetry or pro- 
portion of your field, as namely, the Lines A B. 
&C.C D.&c. | 
| And in this kinde of plotting , you cannot but 
perceive a wonderfull quick diſpatch, you being 
neither to obſerve degrees cut, nor to meaſure 
any diſtances, ſave onely betweene your Stations, 


but by reaſon of the acuteneſſe of the Angles, 
EE = (with- 


(110 
(without exaR and curious drawing of your Lin 
and obſerving the preciſe points of interſeRigg 
you may runne into grofle abſurdities, andn 
ſtakes. | 

I might now proceede to ſhew you the many 
of taking of the plot of any field , without y 
proaching nigh the ſame ; but in'regard the py 
formance thereof differeth nothing atall fromth 


which is already taught , 1 ſhall therefore in t 


- place paſſe it over as ſuperfluous. 


Cr. 
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CHap.XXXVIIL 
How to takes the plot of a Wood, or other over-grom 
ground upen your Plaine T able, by going round a 
the ſame aud making obſervation at every angle, 
when by reaſon of the thickneſſe of the Wood, 
or otherwiſe , you can neither ſee the 
Angles from any ſtation taken in the 
aſt thereof , nor from any 
one Angle to all the reſt. 


\Y E have hitherto treated of Plaine ; an 
open grounds , let us now ſay ſomething 
concerning Wood-lands and ſuch like. 
Suppoſe therefore A.B.C"D.E.F. and G. wett 
a piece of Wood-land-ground to be meaſured, and 
by reaſon of the thickneſſe of the Wood or othe 
Oppoſition, you cannot come to meaſure the inſide 
thereof,you mult therefore work without. 


I, Place 


Ti 
og 
; 


RY 


bo GC; 
CY Þ EC 


OC ” 


1, Place your Inſtrument at the Angle A. and 


direting your ſights to the next Angle at B. and 


bythe fide thereof draw a Line upon your T able ; 
As the Line B ef: then meaſure by the hedge 


| fide, from the Angle <7. to the Angle B. which 


ſuppoſe 66 Perches, then from your Scale take 66 


| Perches,and ſet that diſtance upon your Table from 


A.to B. 

2, Remove your Inſtrument from A. and ſer up 
a mark inthe place thereof, and place your Inftru- 
ment at your ſecond Azgle at B. then lay the Index 
upon the Line A B. _ turne the whole Inftru- 
ment abour, till through the ſights you eſpy the 
mark which you ſet up at 4. and then with your 
ſcrew faſten the Inſtrument there : then laying the 
Index upon the point B, dire& your ſights to the 
third «Fxgle at C. and draw the Line B C, upon 


your Table ; then meaſuring the diſtance B C, 63 


Perches,take that diſtance from your Scale, and ſet 
ton your Table from B to C. ng 
| 3-Xe- 


—& 
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3. Remove your Inſtrument from Z, and 
mark in the room thereof, and place your Inſtryy, 
ment at C,laying the [dex upon the Line C B, ay 
rurne the whole Inſtrument about till through 
ſights you eſpy your niark at B, and the faſt 
your Inſtrument ; Then laying the /»4ex on th 
point C, dire& your ſights to D, and draw upy 
your Table the Line C D, then meaſure from( 
to D, 54 Perches, and ſet that diftance upon you 
Table from C\,to D. os 
__ 4. Remove youit Inftrument to D, (placing 
mark at C, where it laſt ſtood,) and lay the 1rd 
upon the Line D C, turning the whole Inſtrumen 
about, til} through the ſights you eſpy the marky 
C, and there faſten the Inftrument : then lay th 
 Tadex upon the point D, and dire&t your fights 
E, and draw the Line DE : then with you 
Chain meaſure the diſtance D E, 79 Perches, anl 
ſet that diſtance upon your Table from the point 
Do E. - | | 

5. Remove your Inſtrument to ZE, ( placing 


frtark at D. where it laſt ſtood,) and lay the Ind] 


upon the'Line D E, turni”s the whole Inftrument 
about,cil through the ſights you eſpy the mark 
D, and there faften the Inſtrument ; Then lay tht 


Tndex upon the point EZ , and dire& your fights 


F and draw the LineE F,then meaſure the diſtance 
E F, 160'Perches, and ſet that diftance upon yout 
Table from E to F. x | 

6. Remove your Inftrament to F, ( placing 1 
mark at-Z, where it laſt ſto6d,) and lay the Iv 
apon the Line E F, turning the whole Inſtrument 
about ; till through the ſigtits you fee your = 
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dr | 
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at £. there faſten the Inſtrament, and faying the 
| 1»dex on the point F. dire& your ſights to:G, and 
draw the Line F G. then meaſure the diſtance F G 
69 Perches , and ſet off that diftance upon your 
Table from the point F toG. | 

7. Laſtly, remove your Inſtrument to G.(ſetting 
0p a mark at F. where it laft ſtood, ) and lay the 
Index upon the Line F G. turning the whole Inſtru- 
ou} ment about , till through the ſights you ſee the 

mark at F. and then faſten the Inſtrument ; then 

pi} laying the 7zdex upon the point G. direct your 
dl fights ro e£ ( your firſt mark whefe you began, ) 
en} and draw the Line G e-L. which ſhall paſſe diretly 
{af through che point A. where you firft began, if you 
th} have truly wrought. 0 


J 

wr = | 
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nl How to draw the Plit of a great Champaign Plain | 
Y by belp of the degrees on the frame of 

wh © the Table, 


af T Et AB.C.D.be a largeChampaign-Pfain,whoſe 
kj T/Plotis required, firſt place your Inſtrument at 
w} 4 laying the /»dex on the Diameter of the Table, 
«| and turning the whole Infirument about , till 
ut} through the ſights you ſee the eLng/e at B. then 
| fix the Inſtrument there, 'and turn the 1:dex about 
{] ti] chrongh the ſights you eſpy the e»g/e on the 
#| other ſide of your ſtation at D. noting the degrees 
ith at by the-7-dex , which ſuppoſe 71, which ts the 
it} quantity of the Angie B 4 D. then meafure with- 
t . your 


Pod 
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your Chain the diſtance «A D. which is 31 Perchey, 
two Primer: 


f fv 71 degrees muft be noted in the firſt Co ye 
lumn of your Field-book, and the 31 Perch th 
two Primes in the third,and fourthColumns,as hat 
been before ſufficiently ſhewen. 

2. Remove your Inſtrument to the next Aj! 
at D. and laying the [dex on the Diameter thett 
of, dire& your ſights to your laſt ſtation at v4 
and there fix the Inſtrument ; Then turne the 
dex about till you ſee the next Angle at C. not 
the degrees there cut, which ſuppoſe 86. whichd 
degrees are the quantity of the Axg/e A D C, the 0n 
meaſure the diſtance D C. 31 Perches,and note Ul tl! 
86 degrees in the firſt, and the 31 Perches int 
third Columns of your Field-book. 

3.Remove your Inſtrument to C.and laying the! 
dex on the Diameter thereof, dire your ligh 


(t15) * 
to D. and then faſten the Inftrament, then turne 
the /»dex about till through the fights you eſpy the 
next Anple at B. noting the degrees cut , which 
ſuppoſe 73 Degrees, 30 Minutes, and meaſugy the 
diftance C B 22 Peicker. 6 Primes the 7 3 degrees, 
30 Minutes muſt be placed'in the firſt, and ſecond 
Columns of your Field-book , and the 22 Perthes, 
3 Primes, in the third and fourth Columns. _. 
4. Laſtly ; remove your Inftrument' to B. 4fid 
kying the 1»dzx on the Diameter thereof, direft 
your fights to C.and then fix rhe Inſtfument ; then 
|- nove the 7-dex about, till chrough rhe Fights you 
ke the Angle at A. where you began, 'noting the 
leprees cur ; which are 129 Degrees 'z0 | Minutes, 
| which is the quantity of the Angie C B 4. then 
meaſure with your Chain the diſtance from F. 0 
iA25 Perches, 5 Primes, which muft be nected bt 
Co| your Field-book as before , then will they ftand 
thus, 


ve, 


Deg. Min. Per. Pri. = 
A— 71—00—32—2. 
D-—— 86—00==31—0. 
C—_— 73—30—22=—3. 
B ——129-—30—35—5s 


i The work of this Chapter may be perfotmed up* 
g on your Plain T able, thie operation differing no- 
thing from what is here delivered, fave onely that 
1th #5 here you have the A»gles by the degrees on the 
frame of your Table, and you muſt by the fother 
el tttaine ther by drawing of Lines upon the 7'ab/e. 

E 3 Cn 4 PF; 
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Cray. XL. 


Hog to protratt or lay down any Obſervations takn 
according to the direttions of the 
laſt Chapter. 


{ _ which way your plot will extend, anif 


accordingly draw the line B A. then upon tht 
point A.protrat an eLzgle equall to the ey 
B AD 71 Degrees, and draw the line 4 D.ther 
from your Scale take 32 Perches, two Primes, al 
ſet it upon your paper from A to D. 
Then on the point D. protrat an Azgle equil 
to the Angle E D A. 86 Degrees, and draw th 
Line DC. then from your Scale take 31 Perch, 
and ſet it upon your Paper from Dto C. 
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Then on the point C.protrat an eAvugle of 73 


i ps 30 Minutes, equall to the Angie D C'B, 


draw the line C B.then ſhall the line C B.inter- 
ſe&theline B 4.in B; and ſo the «Angle CB YI, 
which containes 129Degrees 3o Minutes,as before, 
and the Lines C B, and B A. being meaſured upon 
your Scale, will give you the exact lengths as you 


found them by meaſuring in the field. 


LO —— 


CHaA P.X LE. 


How to kyow whether you have traly wrought, 
and whether your plot will cloſe or not when 
you make Obſervation at every 
Angle of a field. 


Ou muſt collect the quantity of all the Angles 

found, at your ſeverall Obſervations into one 
ſumme : then you muſt multiply 180 Degrees, by 
a number leſſe by 100 than the number of a Angles 
inthe field , and ifthe Produ of this Mulciplica- 
tion be equall to the totall ſumme of all. your 
eAnrgles, then have you wrought right, other- 
mie not. h 
E xample. 


| Letus take the Worke of the laſt Chapter fave 
one, where the e£gles found were as followeth; - 
the ſumme of them beins 360 Degrees ; Now be- 
cauſe the field conſiſted but of foure ſides, you mult + 
multiply 180 Degrees by two, ( which is a num- 


ber lefſe by two than the number of eLog/es 
1-3 Wn 


mM .... 
the Field ) and the produ& will be 360. why 


exadtly _ with the ſur of all the eAnghtiy 
Id, as you found them by Qbleryation, 


tho Fic 
| Deg. Min. 
7 [———00 
$6————0Q 
73 —30 
2 omom——_——3Q 


> — 


Crap. XLIL 


How to examine whether you have trauly wrought, 
when you onely meaſure about your plot. 


A? the Logarithmes of the length of each Lit 

£ Aunts the Sine, and alſo unto the Colne 

the Ang/e,that each Line maketh with rhe Merik 

2» ; ind the ſumms ſhall be the Logarithmes of th 

difference of Longitude, and Latitude of ed 

Line. - 
Example. 

In the following plote/BCDE F. Thelin 
AB. is directly Eaſt 210 Perches. The Line BC. 
15 Eaſtward from the South 35 degrees, and 15} 
Perches in length. | | 


The Logarithme of 153—————2, 1847 
* The Size of 35 degrees — ———9.7586 
The Legarithme of 88————— 1,94 


The diffecence pf Longinyde of har Line F(: 
: Tae F( 


KS <2 —_22 
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The Logarithme Of 15 3—<———===} 18 
The S$5ne of 55 degreeg=—— Kate 
The Logarithme of 125 —————2,0981 
The difference of Latitude of the Line B C. 


The Line C D, is from the South towards the 

Weſt 32 degrees, and 152 Perches in length, 

The Logarithme of C D162 ———2,2095 
The Sine of 32 degrees—————9,7242 
The Logarithme of 086————1,9337 

The difference of Longitude of the Line C D. 


The Logarithme of CD 162 —2 2005 

The Se of 58 degrees—————9,9284. 

The Logarithme of 137— ——2,1379 
The difference of Latitude of the line C D. 


TheLine D &E. is from the South towards the 
Weſt 80 degrees,and 300 Perches in lenth. 


The Logarithme of 300—————2,477L 
The $;ze of 80 degrees ———— — 9.9934 
The Logarithme of 295 ——— ——2,4705 


The difference of Longitude of the Linei D E. 
The Logarithme of D E 300———2,4771 


The Sine of 10 degrees ————9,2397 
The Logaritbme Of 252—————L,715 8 


The difference of Latitude of the Line D E, 


The Line E F, is 189 Perches , and from the 
North towards the Eaſt 35 degrees. 
The Logarithme of E F189 ———2,2765 


The Sine of 35 dgrees—————9,7586 
The Logarithme of 108 —————2,0351 


The difference of Longitude of the Line ZE F. 
I 4 The 
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North towards the Weſt 9 degrees. 
The Logarithme of F A 161 
The Sine of 9 Degrees — 


The Logarithme of 025 


The Sie of 81 Deprees 
The Logarithme of 159 


C 


The difference of Latitude of the line F A. 


—— 


The Logarithme of E F 183 —==—=2,2765 
The Size of 55 Degrees — —— —9,9134 
The Logarithme of 155 —————: 
The difference of Latitude of the line E F. 
Laſtly,the line F 4.is 161 Perches, and from the 


Oo OORoTSS 
2,18 


2,206} 
9.194 
— 1,401! 
 Thedifference of Longitude of the line F A. 
The Logarithme of F A 161-——— 2,206} 


— 9,996 


014 
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After you have found the difference of Longi- 
ade, and Latitude of each line,as before is ſhewed, 
law foure Columns, (as in the following example ) 
maituled, North, South, Eaſt, Welt ; and then ſer 
wn the difference of Latitude of thoſe lines that 
re neare to the North,in the North Column. And 
te difference of Latitude of thoſe lines that are 
ware the South, in the South-Columne. And ſet 
town the difference of Longitude of thoſe lines that 
jeneare the Eaſt,in the Eaſt Column. And the dif- 
krence of Longitude, of thoſe lines that lie near the 
Welt , in the Weſt-colamne, 

And then ſum up each Columne;; and if you find 
heEaft,and Welt equall, and alſo the North, and 
ſouth equall, ( as in the example, you may be 
ſured that your worke is exa&t. Bur if there be 
nuch difference ; you muſt corre& your plot, by 
nore circumſpe& obſervation of the ſides,and their 
Angles. 


| Northe | South. | Eaſt. | weſt." 


AB RR TY ms 

B C ——— I25$ 22 Lou 

CD ——— 137 | 086 

DE ———| 052 j 295 

EF 155 108 

FR. MS 
314 | 314|406 "406 | 


Inthe foregoing plot, the Line A B is Eaſt, there- 
fore in the Eaſt Columne, I ſet downe 210. The 
ine B CC, being betweene the South and nn” I 

: et 
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ſet downe the difference of Latitade 125. in the 
South Columne , and 088 in the Eaft Column, 
being the difference in Longitude. The line C 7, 
is betweene the South , and Weſt ; therefore I py 
137, the difference of Latitude in the South , au 
o86, the difference of Longitude in the Weſt C4. 
lumns. The line D E. is alſo betweene the Sou 
and Weſt, therefore I put 052 the difference of[;z 
titude , in the South , and 295 the difference ( 


Longitude ; in the Weſt Columnes. The line Z 3| 


is between the North and Eaft, therefore F puts; 
the difference of Latitude in the North , adi4 
the difference of Longitnde in the Eaſt Column, 
Laſtly, the line F A. is betweene the North, an 
Weſt, therefore I put the difference of Latirud 
159 in the North, and 025. the difference of Lot 
Ygitude in the Weſt Columns. Then ſummingy 
each Column; I finde the North, and South tot 
equall 314, and the Eaſt and Weſt Columnes to 
equall 406, proving the worke to be exaQc. 

In like manner may you prove your Work, whe! 
you obſerve from the middle of the plot at on $t: 
tion, or from any part thereof, at two Stations; 
knowing the length of each line, and their inclint 
t 01 to the eriazen. 


As in the following figure, the line 2 6. is equil 
in length to the line «LB in the former , and al 
Eaſt and Weſt. The line  c. is anſwerable unt 
BC. ae, unto DE. af. unto F A. andag, un 
E F. Wherefore the proofe of the plot b c de ff 
taken from the middle, will be the fame as intit 
foregoing plot ABCDE F, taken by meaſurinf 
abour the ſame, - | 
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| Capn.XLIII. 

ll Shewing how to yoroem the workg of the laſt 
al Chapter,by a decimall Table. 

antd 


an} FN the firſt Columne of the following Table, to- 
 {5] Lwards the left hand, yon have the degrees of the 
10 Quadrant, together with their complements unto 
rofl 90 degrees in the ſame ranke of the Table, and on 
lie head of the Table you have 10. 20.30. &c.be- 

| ing 


[AP 
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ing 10.20.30, Perches, taken as in the Table: by 
may repreſent, 1.2.3.0r 100.200. as in other Deg;. 
mall Tables. 

Seeke the degree of the Angle; that the line my 
keth with the 1/eridian in the firſt Columne , an 
the length of the line at the head ; and at the Ay} 
of meeting, you have the difference of Latitude 
that line, and in the ſame ranke of the Table wit 
it,alſo the difference of Longitude,againſt the con- 
plement thereof. If your line exceed 10 Perchy, 
you muſt ſuppoſe the 10.20. &c. in the head ofthe 
Table,to be 100.:00 &c. and for Primes,you mul 
ſappoſe them to be 0.1,2,3.&c. 


Example. 


Suppoſe you would know the difference of Lov 
gitude, and Le.ide of the line a c. in the foregs. 
' 1ng figure, which is from the South towards tht 
Eaſt 35 Degrees, and i5 Perches, and 3 Primesl 
length ; fir{t ſeeke for 35 Degrees in the Columit 
for Degrees,and at the head for 10.and 
at the eLzg/z of meeting, you finde, 08.2 
082; anc then for 5 ( cuiting off one 041 
figure) you have 41. and for 3 primes, i 
(cuiting off two figures)you have 02; 12.5 
waich added together,doe make 12 Per. 05.7 
ches, and 5 Primes , the difference of 02.9 
Latitude of that line. And if you take 2 
the numbers ia the ſame rank, againſt "og 9" 
55 Degrees, the Complement to 35 —_— 


Negrees you will have 8 Perches.and 8 Primes, the] 


d.fference of Longitude,as in the margin you ſee. 
4” 


ves Sree A Bara hag 


_—_- _ 
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Accordingly , you will finde the line a e. which 
$30 Perches long, and 80 Degrees from the e- 


*[;1dian ,* to be in Latitude o5 Perches, and two 


Primes:the difference of Longitude 29 Perches,and 
6 Primes ; and the line 4 4, being 16 Perches, two 
frimes, and 32 degrees from the Aeridian, to be 
ifferent in Latitude 13 Perches, and 8 Primes ; and 
the difference in Longitude,8 Perches, and 6 Prims. 


| And the line 4 f. which is 16 Perches, and 1 Prime, 


ind 9 degrees from the Meridian, to be in Lati- 
tude 15 Perches and 9 Primes,and in Longitude,two 
Prches, and 5 Primes. Laſtly, you will finde the 
ine 4 g. whoſe length 1s 18 Perchesand 9 Primes ; 
and from the Meridian 35 Degrees,to be different 
nLatitude 15 Perches and 5 Primes; and in Longi- 
tude, 10 Perches and 8 Primes. 

Then place their difference of Lorgitudes, in 
the Eaſt and Weſt Columnes of the following . 
Table, and their difference of Latitades , in the 
North and South Columnes thereof,and ſum them 
up as before is taught, 


Degrees 
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++ ,y 


Degrees [Diftanc.| North. | South. | Eaſt. | wel & 


_ 


per. ies [ per nk] [ per. pre. [ per pri. | 


3.4 | 31.5 | 40.6 | 406 


| _ — 


" 
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And you will finde the ſumme-of the Eaft, and 
Jueſt Columns equall, and the ſurme of the North, 
Mlllad South equall , within one Prime, which is not 
#1 This way of examining your Worke, is to be 
—lpcferred before all other. That way by the Angles 
 JiChapter 41 doth indeed prove the eLagles to 
Ak truly obſerved , but yet notwithſtanding, the 
[fdes may not be truly meaſured ; but this way 
Jproveth the truth of your Obſervation of the 
—[ufgles , and the meaſure of the ſides, both to- 
| pr. 
4 Pk Table ( would the narrowneſle of the pa- 
l IF it a larger Radivs,) might ſerve to find 


|| Kciphts, Depths, Diſtances , &c. but for thoſe, 
9j| you have ſufficient Rules by the Sizes, and Loga- 
|Inthmes. It is alſo of excellent uſe in Navigation, 
—1|| tokeepe account of the Ships way in Longitude, 
| _ "med For which it was principally in- 


A 


| © © ea | 
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9. 4 % $6. 50 
—_ OO" Ms. may 


TERED = cy — A 


A Decimall Table ſhewing t 


difference of Longitudeand Laritug| 


of any Line, at every degree of 
interſection with the Meridian. 


20].30| 40 ' 50| 60 

5 200|300[400 500,600/7 
eyes pods ar £0 err bg 
200 ; 00/400 500 600/700/300 
007 [010/014 0171027/024 
3 [100/200[300/400 50o|599/699/799/89% 
87, 005lo19 016021 0260 [9371042 47 051 


-— — RS 


\ 4 [100/200 299 399 4991599 698! 7 90] 898] 
86.007 ©4021 028 035[04 049 0561063 ) | 
5 [100 199 299 398 498 ; 869759; 7971997] 96 

85,009 0171926 035 044/0521061 070j078|08) 
6 6 [099 196 199 298|398 497[597|096 796[895 
84,010021,031j042 052 073 0831094104 
7 [099 198 298/397 4961595|695 794,593 

83 012024/037/049'06 1/0 055 098, T1O 121 

| 8 099 198|297/396 4951594[693,792.891] 
52 014 028,042 .056 070j00; 096 [1I.125 

9 099 198/296 395 494 931691/790 889 

31 0:603 11047 063 078 1109;125 141 
10,099 1 97/296 394 492 5911685 788 $86 

80.017 035/052 0690871104121 1139 156 
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g—_ 


A Decimall Table, &C. 


% 


| jog: 


ſts 
2 
196 
21 042 
195 
O45. 
I9 
024/048 


193 
O52 


| -. 


294 393| 491 


«5891687 785, "_ 981] 


057.076 
293 391/489 
4210620811041 23 
292 390/487 
067090112. 
194/291388/485 
073 097/121 
ts 
078 193|129: 


192 
21055 


I91 
026'058 


03 1062 062 
094189 


18]095: 095/190 


288 384|481 
0B3/ 110/138} 
287383 475; 
O88 117 1.46 
2851380475571 
0931124/154 
284378473 


483/580! 


Ix4 r34/153/172/191 I91 | 


587 
I 25 


I35 
582 
145 


I5y 
$77 
165 
574 
175 


$71 
5 


6851783 880 978 | 
146/166 187 208 


197]180 202 


6791776873 
1691194218 
676/773 869 
I81 2071233 
(673/769 B65 
193]220 248 
6691765 $61 
205 234/263 
6661761 761 856 
2161247 278 

662/755 851 


032065 
094 188 
0[034068| 0: 
093 187 
036072 
093 85 278 371464 556 
61037075 112 159187 225| 
K 


56716 
[998 130 163/195 


282 376470 564 
{03 137,171 205 


280 373467 560 
107 143179215 


228 261 293 


658 
239 
653 
251 
649 


202 


752846 

39274|308 342 
747 840934| 
287]z23/358| 
742|8 34/927 | 
300 3371375 
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A Decimall Table, &c. I1- 


| q 
D| 10 20 | 30]40 50[60170 70. 80 90[100 * 


23 | 0921184276368 46o| [552644736 
| 67 9390781117 117]156[195 234273 312 
| 24 | 091183 2741365|457|$48 639731 
| 66 | 041 081|122|163[203 244285325 
| 25 o91/187 272/362, 453 $44 634/725 
165 042/084/127 169 2111250/296/338 
, | 26 090 180270360/449539629/719 
64 044 988/131]175 219 2191263'307135113944 

27 089.178 2673561445[535,624 4/713 
63 | 045 091/13611821227 27213181363 


| — — OE —————— 


| 23 | 088[177]265/353'441 530618 7067 
| 62 047094141188 235 =2329376 | 


29 | 0871175 262.3501437/5231622/700/78781 
61 048/0971145/194/242/291 3391388/436 
[30| 087/173/260346/4331520606[693 
| 60 | O5O 100{150/200 250|300 350{400[450}J0 
31 | 086[17112571]343 429]5 14 600[686 
59 | 051/103)154/206]257]300 306/41 2/463]11} [47 
32 | 085|170j254|339/424/5 09 5941678|763]b4] [44 

| 106|159|212]2651318 3711424147719) 46 


| [40] 077/153 
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A Decimall Table, &c. 


; 


=" ——wmuIgrr— 


| 054 t 09 
083/166 
[50 

o82[164 
5 [9571115 
y 081/162, 


| 084 1 68| 


162 


168 
246 


243 
[|54]959,118; 176 


Fl (063,126 


064129 
| 075. I57 


073146|219 
17 | 06811361205 


0721144 216 
208 


069139 


172 


249, 


30s 383 
HI 
302 377 


278 
071/T4t|2121283/353 


252 33 5419] 
218372) 
332414497 
224280 @(335 


328/410 


241/301 


308369 9 


347 417 
353 4241495 
K 2 


503 
327 


491 


587 671 755 
381 436490 
580 663. 746 
391 447503 
573 655 737 


(839 


829 


344/402 459 516 
48; 566,647 738 
22 5[294]353/411 470! 529 
319399777 $39,039, 71 

26 L60/22748 OT,542 
394,478 $52,630/709/788 
493 554616 


922699777 777. 
$661629 | 


809 


799 
602 


431 
$44 
3781440|5035 
536 
450, 
528 
450 
520) 
42114685: 
512 
3221477] 


503 
486 


495.566 536 707 | 


545 


$59 
$19 


574 
1588 | 


| 
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CAaPHn.XLIIIN. 


How to find the Area, or ſuperficiall content of ay 
plaine figure,and to reduce irregular figures inta 
regular formes, and to finde the 
content thereof. 


HERS ſhewed how to draw the plot of ay 
Field, or other Incloſure upon paper,it is ox 
neceſſary to ſhew how the content thereof mayh 
attained, that is to ſay ; how many eLcres, Rud, 
and Perches, any field ſo plotted doth containe, 
for the performance whereof , we muſt conſid: 
that the originall of the menſuration of all ſupe: 


ficiall figures , ſuch as Land, Board, Glaſſe, «| . 


the like, do depend upon the exa&t meaſurirg 
certaine regular figures,as the Geometricall Squar, 
the long ſquare, the Triangle, the Circle, ai 


the. do gen : ſo that any plot of Land tok 
meaſure 

figures,it muſt ( before it be meaſured ) be reduce 
into ſome of theſe formes. I will therefore inth 


, ifit be not in the forme of one of thil] ? 


all 
bo 


firſt place ſhew you how to meaſure any ofthe fil . 


figures ſeverally by themſelves, and then how ys 


ſhall reduce any other figure ( how irregulark| 4" 


ever it be) into ſome of theſe formes, and 
how to meaſure it by the ſame Rules : and firk, 


Of the Geometricall Square. 


A Geometricall Square is a figure confiſting 
foure equall ſides and Angles, as is the Squil 
P K RV. whoſe ſides PKKX/Y.YR.andRP, F 

| 


ther 
and 
dot! 
ds Vi 
With 
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all equal},namely 6 (either) Inches, Feet,Perches, 

 orany Other meaſure whatſoever. 
ay] 
P th 1 
” | 
0n 
jk 6 | F == 4 
ud, nm 
” LEE 

LEST 1 

wy | _ = 
+ RJ | ; F; 
1 | 
2 Now to finde the ſuperficiall content thereof you 
; þ| muſt multiply any of the ſides in it ſelfe ; and the 
4| product of that multiplication ſhall be the content 
«| fthe Square. | 
th Example. 
ful . : 
yul Suppoſe the Square P K'R/ to be a piece of 


-{4 Land, and the ſide thereof to containe 6 Perches, 
therefore multiply 6 in it ſelfe ( that is 6 by6 ) 
and the produc will be 36. and ſo many Perches 
doth the Square piece of Land P K RY containe, 
5 you may perceive by counting of the little ſquars 
within-the great one. | 


gd Of the long Square. 


A long Square is a figure conſiſting of foure 
| K 3 ſides 


| (134) VR 
ſides whereof are equall, as the ſides e-7 Þ. an(ſſen 
C D.and likewiſe the two other oppolites AC. and] {r 
B D.the two ſhorter ſides containing 3 Perches,anſ 


the longer ſides 15. 2 
Ds. — te 

F U —— | , 
EE HR 

To finde the ſuperficiall content of this [oy 6 


Square, you muſt multiply one of the ſhorter ſidg F. 
_ by one of the longer, and the product ſhall be th 


ſuperticiall content thereof. | 

Example. 

The longer ſide of the Square containes 15 Pr 

_ ehes,and the ſhorter three Perches ;now if you mil 

tiply 15 by 3.the product will be 45.and that istit 
content of the Square in Perches, 


Of the Triangle. 


Though there be ſeverall kindes of Triangle, 
in reſpe& they are all meaſured by one and th} 
fame rule; I will therefore adde but one Exampt 
for all, which take for a generall rule. = - 
_ In all rigi.t Lined Triangles whatſoever , hall” N 
the length cf the baſe being multiplied by Fl 
oo Oe Tet P 7 ol 
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nd| length ofthe perpendicular , ſhall be equall to the 
n{| re4,o0r content of the Triangle. 

nd or, : 

'| Halfe the length of the Perpendicular being mul. 
tplyed in the length of the whole baſe, ſhall be 
the content of the 774a»gle. 


Or aganne ; 


'[f you multiply the whole Perpendicular by the 
nhole baſe, halfe the produG ſhall be the content 
ofthe Triangle. 

Example. 


Y Suppoſe you were to finde the ere or content 
th ofthe Tr5agle S RE. firſt, from the Angle R. 
[you muſt let fall the Ferpendicular R EZ. let the 
lnpth thereof be 24 Perches, and the length of the 


o 


Ihake 44 Perches. 


i'd 4 : 
wp S | 44 =® 


half” Now if you multiply 12(which is halfe the length 


ofthe Perpendicular ) by 44. (the length of the 
os | whole 


ng K 4 
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whole baſe, )the produc will be 528.and that isth 


Area or content of the T7iangle. | 
Or, 

If you multiply 24 (the whole length of the pe. 
pendicular)by 22 (the length of halte the baſe) th 
produ@ will bee 528 as before, _ 4 


Or agarne,. 


If you muiriply 44 ( the whole length of th 


baſe) by 24 ( the whole length of the perpendia|. 


lar ) the produ& will be 1056. the halfe where 
will be 5 8. the «#rea,or content of the T riany 
as before. | 9, 
PH ng Of the Trapezium. 


A Trapeziam is a fignre conſiſting of foure un: 
quall ſides, and as many unequall A»gles, as Slit 
figure 4 C Þ D. , | 
To meaſure this 7T74;ezinm,you mult firſt redut 
it into two Triangles, by drawing the Dzagon 
Line A B. for by this mecanes your figure is reduce 
into two 7 r;angles, namely,the Triangles 4Cl 
and ADB ; then if you let fall the Perpendiculs 
from the points D and C. you may meaſure thi 
by the laſt Examples,gs if they were two Triangh, 
the ſum whereof being added together will be th 
Area pr cpntent of the whole 7 rapezingg. | 


E xamp | 


une 
$tlt 


due 
oj 
uce 
C1, 
ular 


E xample. 


Having drawn the Line e£ B. and fo reduced the | 
figure into two 774ang les, and let fall the Perpen- 


| 4culars from CandD (the baſe 4 B being com- 


mon to both 77:angles ) ſuppoſe the Perpendicu- 
lar at C.were 20 Perches,the Perpendicular at D.10 
Perches, and the baſe A B (ſerving for both Tri- 
angles ) 4.2 Perches. 

If now according to your former dire&ions you 
multiply 4.2. the baſe , by 10. halfe the Perpendi- 
cxlar,the product will be 420 for the content of the 


thei] Triangle eA C B. 


gh 
2 


k — 2% 


11h 


 In.like manner if you multiply 42 the baſe, by 
5. balfe the other Perpendicular , the Product 
will be 210 for the content of the Triangle A D B. 
Now if you adde the contents of theſe two T7:- 
eugles together, namely 4:0 and 210. the ſum of 
them is 630., and that is the content of the whole 
Trapezinms A C B D. 
— But 
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But this worke may be performed with more 
by evity thus . 


In regard the baſe «£ B is common to both the 
Triangles,you need therefore do no more bur add: | - 


the two Perpendiculars together , the halfe where. 
of being multiplied by the whole baſe, the produc 
ſhall be the content of the whole T7apezinm. 


Example. 


The two Perpendiculars 10 and 20. being added 
together, the ſum of them is 30. the halfe where 
of is 15. this number being multiplied by 42. the 
whole length of the common baſe, giveth 630. the 
content of the whole Trapezinm. 


Or, | 
You may multiply the ſum of the Perpenazenlar 
by the length of the baſe, and halfe the product 
ſhall be the content. 


Of the reducing irregular figures into T rapeznmn 
and Triangles, and to caſt up the con- 
rents thereof, 


Let ABCDEFG be the figure of a field 
drawn upon your plaine Table , or otherwiſe pro- 
tracted upon paper,according to any of the forme! 
directions. 

In regard that the field is irregular , that isto 
ſay, it is neithera Circle, T riangle , Square, 0 
7 rapezinm, it muſt therefore ( before it be mea- 
ſured ) be reduced into ſgme of theſe forms, which 


to 


(0p! 
Ani 
will 
ani 
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t0 performe, doe thus, draw Lines to every other 
Jngle , as the Lines G B,BD.D F,and F B. then 
jill the whole figure be reduced into five T6- 


angles. 
- es : 


1. The Triangle G A B. 
2. The Triangle B C D. 
3. The Triangle D EF. 
4- The Triangle F BG. 
$5. The Triangle F Z D. 


Theſe five Tr4angles muſt be all meaſured ſeve- 
rally, accordins to the directions before given,and 
then the contents of all the five Triangles being 
added together in one ſum , that ſum ſhall be the 
Area or content of the whole field. - 

fs ſuppoſe , the Triangle & 4 Z ſhould con- 

o taine 


» 


- the Area or content of theſe two Trapezinms, anl 
_ oneTriangle which will abreviate nigh halfe of the 
Arithmeticall worke : for if you meaſure thetw| 
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eaine 53 Perches, the Triangle B (CD 47 Perchy 
the Triangle D E F 39 Perches, the Triang 
GBF 74 Perches, and the Triangle BFD6 
Perches. en 

Theſe five numbers being added together mal; 
281 Perches, and that is the Area or content ofth; 
whole field in Perches. | 

But for an abreviation of this work you need ng 
fo finde the «Ares of every Triangle , but « 
every T rapeziumn; , for the figure is as well divide{ 
into Trapeziams as Triangles, as namely the Tre 
pezinms eAB FG, and B C D F,and the Triangl 
DE F, ſo that by this meanes you need but to fin 


Trapezinms, as hath been ſhewn in this Chapte; 
you ſhall find the Trapezinm GeAB F to contin 
127 Perches, and the Trapezium B C D F tocon 
taine 115 Perches, and the Triangle D & F to con 
taine 39 Perches , which three numbers being ad. 
ded together prqduce. 181. exactly agreeing wit 
the former. 

Here note that at any time when you reduce ar 
irregular plot into Triangles, your number « 
Angles will be leſſe by two then the number of tht 
ſides of your plot, as in this the plot conſiſted «i 
7 ſides, and you ſee it is reduced into five Tri 
angles. 

Of the Circle. 


F The proportion of the Circumference of an 
Czrcle1s to his Diameter as 7 to 22, (or in og 
Ferms,as 10000 0 31416, | ON 
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Now to find the Area or content of any {rcle; 
you muſt multiply the Diameter does is Cy 
and mulciply that ſam by 11. which product bis 
divided by 14 ſhall give you the Area of the Circle 

Or : 
Multiply the Semi-diameter and the Semi-cix- 
—_ ) e Semi-Cir- 
_”” the product ſhall be the «Area of che 


Example. 


Inthe Circle D FG E. let 
. let the Diameter there- 
e pn = _ nn in it ſelf _ 
$4, this er being multi ed b 
2 being divided by wp the YT 
16 and that is the Area of the Cirele. 


The 


(142 ) _ 


The Circamference of a Circle being given fo 
find the Diameter. 7 


Multiply the {ircaniference by 7. and divided|. 
product by 22, the quotient ſhall be the lengths 


the Diameter. 
| Example. 


Let the Circumference of the Circle DEF ( 
be 88. this multiplied by 7 giveth 616. which bei 


divided by 22 giveth 28. for the length of th 
Diameter D E. 


| i 
CHarPe. XLV. 


{ontaining certaine eArithmeticall , and Geomet | . 


call Propoſitions, for the ſeparation and 
aiviſion of Laid. 
Propoſition 1. n 

A right Line being given, to arvide the ſame, atur 
ding t0 any proportion aſſigned. 


Os ny A bea Line giver, andlet ir be requt 
red to divide the ſame into two parts beariy 
proportion the one to the other, as'the Line3 


doth to the Line C. af od 

Firſt, draw the Line F D.equall to the given Lit 
A. then draw the Line Z D ( to containe 4 
Angle at pleaſure, and from D to H place the Li 
C.and from Hto £.place the Line B, 


The 


0 


in 
Z 


EY Bas 


Then draw? the Line E F. and laſtly, draw the 

Line H G parallel tothe Line £ F. which ſhall cut 

the Line F Din the point G. ſo is the Line F D. 

(which is equall to the given Line A ) divided in 

1 point G, in proportion as the Line B. is to the 
ne C 


Prop. 2. 
To performe the ſame eArithmetically. 
Let the Line A be 72.and let the Line B be 50. 


and he Line C 40. according to which proportion 
kt it be required to divide the Line 4. 


Firſt 


TT (144) 3 
Firſt , ſay by rule of proportion, if 90 (which; 


the ſum of the two proportionall termes ) give 1; | 


(the whole given Line ; ) what ſhall 50.( the gre 
ter part ) give, multiply and divide, and you ſha 
have in the quotient 40. for the _ part ofthe 
Line e£. which being ſubſtracted from 72 th! 
whole Line , there will remaine 32 for the Jeff 
part. ] 
> +. | 
How to divide a Triangle into two parts, accordin 
to any pranintuhar i" a line drawn from 
any Angle thereof. 


Let AB £ be a Triangle given, and let it bere. 
quired to divide the fame, by a Line drawn fron 
the Angle A.into two parts , the one bearing pre 
portion to the other,as the Lie F. doth to the 
LineG. On, 

' By either of the two laſt propoſitions, divideth 
baſe of the Triangle B C in the point D. inpre 
portion as the Zzze F, isto the Line G. then dran 


the Line A D which ſhall divide the T; riangle, it he 


cording to the given proportion. 


Prop. 4:. 


The baſe of the T riangle being knoWn,to perform |, 1 


the former propoſition by Aruthmetick; 


Suppoſe the baſe B C to be 40. and let the pro 
| vr noas which the 77jangle is to be divided), 
£Aas 2 tO 2, | 


Fitk, | 


(245) 

Firſt, adde the two pr -portionall termes toge. 
ther, 2 and 3. which. makes 5. then ſay by the rule 
ofproportion, if 5. (the ſum of the proportional 
termes )' give 40 ( the whole baſe, ) what ſhall 3. 
{the greater term) give? multiply and divide,and 
| the quotient will give you 24. for the greater 
ſement of the baſe D C. which being deducted 
fom the whole baſe 40. there will remaine 16. for 


_., | theleſſer ſegment BZ D. | 


| Prop.- 5. IF 
To arvide a Triangle, whoſe eAvea or content ts 
known, into two parts by a line drawne 


from an «Angleaſſigned,according to 


—_ >: 


any proportion required. 


Let the Triangle eABC. containe 8 Aces, 


Irangle A B C. info the given proportion. 
L Prop. 
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og | Prop. 6. Vf 
To divide a Triangle given wnto rwo parts, accordiy[” 
to any proportion aſſigned: by « line drawn fromg, i 
point timited in any of the ſides thereof. * i 

Let the' Triangle given be A BC. and letith us 
required from the point EZ. to draw a Linethif; 
ſhall divide the 775ang/r into two parts, bedy 


proportion one to the other, as the Line I dothul 
the Line XK. 


© Firft fromthe limited point £.draw a Line toi 
oppoſite Aygle A. then divide the baſe B C-Y,na 
: proportion as Ito C. which point of diviſion WW. 
| at D..then draw D F. parallel to «FE. Lally Firſ 
FJ _ from F-draw the Line F E. which ſhall divide i 


Triangleas 1to XK. 


. '* Srop- 7: Sd! 
| Toperforme the ſame eArithmetically. F ſe, 


& vis 0 
Let it be required to divide the 77ia»g/e 4 If ter 


E,_.. - nn Eh 
[hom the point Z.into.two parts in proportivn, as 


10 2. 7 COT Es! Bas he 
firſt, divide the baſe  C according to the given 
[xroportion, 'then ( becauſe the leſſer part is to bg 
[id towards B.) meaſure the diftante from £ to Z. 
_ AImich admit 30.then ſay by the rule of proportion, 
Whifr B.30-give D B 12.what ſhall A G 40. (the per- 
Wlzndicular of the Triangle ) ive ? Multiply and 
bide-the quotient will be I6, at which diftance_ 
tw a parallel Line to. B C.namely F. then from 
fdraw the Line F 2. which thall divide yout 
[ſriangle,according; to the required proportion- 


Prop. $. 


—S 
_.. 


To divide a Tr1angle,whoſe Area or content is 
ſuown,into two parts, from a point limited in any 
Ale thereof , according to any number of Acres, 
ISS... i ot co © 
Let the Treaugle A B C. whoſe quantity is 5 
Were, and 1 Rood, be given, let the limited point 
&£.id the baſe, and let it be required from E. to 
tWhide the 754g info two parts between 27.and 
C:M.namely to 2. 3 eAcres. 3 Rods thereof, and to 
0'W. 1 efcre. 2 Roods. RE ER 
a Firſt, reduce the quantity of N;, ( being the 

FT. into Perches, which makes 240then | ou 
Petings 0n which fide 6f the: limited point, this 
Ptisto be laid, as towards B) meaſure that part 
the baſe from Z to Z 30 Perches, whereof take 
fe, which is 1 5- and thereby divide 240: the. 
tsof 7. the quotient will be 16. the lengrh of 


IPrpendicular F H, at which parallel —_— 
ua Ho E IF 0 
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from the baſe Z C. cut the ſide A B in F. fron 


whence draw the Line F EZ. which ſhall include th 


Triangle F B E. containing 1 Acre, 2 Roods, a(| 
the Trapezium A F EC containes the reſidn| - 


3 Acres. 3 Rooas. 


| Prop. 0. + "=. 
To divide a given triangle by a parallel line t 
one of the ſides, according to any 
© Proportion given. 


Let the following Tr:angle A B (be given, ul 
ſet it be required to divide the ſame into two pat 
by a line drawn parallel to the line 4 C.andinpr 
portion as the line / tothe line K. 

By the firſt propoſition of this Chavter, div 

theLineBCinE. as 7to X. then finde the meat 


proportion between ZB E and B C. which lth 
BF. from which point draw the tine F H.paril 
to A (which line ſhall divide the .Trja»gl: i 


two parts, the 7rapezinms A H F C having 
proportion to the 775axgle H B Fas Ito K, 


Prop.10. | | | 
To performe the ſame Arithmetically: 


| Letthe Triangle be A B C.and let it be requi} 
to divide the ſame by a parallel line to one off 


ſides into two parts, to þe in proportion # 
3, HS 


. C- 


if ; 
anf 
rall 


'Y 
Ac 


D E 


Firſt, ſet the baſe B C 54 be divided according 
,aj] tothe proportion given, ſo ſhall the leſſer ſegment - 
ra] eB E 24. and the greater E C 30; then finde 
pre| ata mean proportionall between B FE 24 and the 
#hole baſe B C 54 by multiplying 54 by 24- 
nk] hoſe produR will be 1296. the Square roote 
ear] Yhereof is 36. the meane proportionall ſought, 
eh|#bich is B F.chen by the ru'e of proportion ſay : 
all}if B F. 36 give B E 24. what A D 48? The 
inp] nſwer is, H G 32. at which diftance draw a pa- 
nllel line to the baſe, to cut the ſide 4 Bin H. 
from whence draw the line & F parallel to A C 
nhich ſhall divide the Triangle as was required. 


Prop. IT. 
Todwvide a T riangle of any knowne quantity inte 
un. Iwo parts, by a parallel line to one of the ſides, 
oft according to any number of Acres, 
41 Roods,and Perches. 


| Tet the Triangle be 4 B C. whoſe quantity is 
Fill Acres $. Roods © Perches 1 6.and let it be required 
L 4 to 


(350) 


te diyide the ſame into two parts, as 4 Acrey, 
2. Roods 16 Perches,and 3 Acres,2 Roods,16 Perches, 


by a line parallel to the ſide A C. 


« 


on divide the baſe B ( 54 as is before taught, 

which will bein Z, then ſeeke the meane propor- | 
tionall between B EF, and B C. which is B F 36. 
of which 36 take halfe and divide 576. the leffer 
quantity of Perches,and the Quotient will be HG 
32, at which diftgnce parallell to the baſe cur the 
li:e+# in H, from whence draw H F. parallel 
ro the ſide LC, which ſhall divide the triangly 


given into two parts according as required. 
Prop. 12. 


There 1s an irregular Dnadrangle 4 ABC D, 
" which is required to be divided into two parts, 
| from the point E. as 20.t011.fothat BE 
 DCandABEB betoeach other in 
quantity according to that 
Proportion, | 


Draw the line P C parallel to 4 F. and extend 
D Ato G.thenis A E G,equallto E A B, becauſe 
that they ſtand both upon one bafe,draw C H. pa- 
rallelito D E, andextend e43 to H, -thea isthe 
Zr angle E D H,equall to the Triangle E DC,and 
the whole Trianzle G HE, 1s equall to the whok 


Friſt, reduce both quantities into Perches (as is 
hereafter taught ) and they will be 720. and 576, 
then reduce both thoſe numbers by abreviation, 
and they will be 4 and according to that proporti- 


plot | 
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ot 4 B C D. draw a line from G at pleaſure,that 
2 {my repreſent the number of both the proporti-. 
" fans, viz. 31. whichis G L 24. draw 2H, from 
-» IctoLis11, and L M20. draw L parallel ro | 
5 I HLaſtly draw the line F E which ſhall divide 
he given Quadrangle AB CD according to the 
roportion required, | 


Prop. 13. 


There's @ piece of Land as ABDC, the Angles at 
B and C are right Angles, ABand DC axe 
parallel, and AB 24. BC16. DC 36. this 

| Piece z5 to be divided into two equall parts with 

uſe a line from the midadeſt of the line AD. FE. 

pa” the queſtion is how much #5 E C and E B. 

the L 4 Ad 
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EY e4 B24,to D C36. and it makes 69, 
Then ſay as60to BC 16, ſoeA B 24to EC64, 


andſoDC 36, to E Bg.6.as o__ 
4 | T 


Prop. I bg 


There is an att plot, as eB C D inthe 
following figare,which is( pytcady Jrequired 
to be divided into two equall, parts,in ſuch ſort that 
the Line of partition X L 44,be parallel ro'A DC, 
and that Z P-be equall to LZ, 2. and alſo that 
 BKL Mand AD CMLK, be equall in quan- 
tity ; The Queſtion is how woch is e7 K and 
C 4 


fir, draw the Line E D, fo that i divide the 
byleat Dinto two equall parts ; then drav/ the 
EF parall-lto A B. from Z the point of in- 
k&ion of DE and C B, divide A F into twa 
bparts, as that the one part G A, be tothe 
erpartG F, as DC is to F D, then prolong the 
neDC to 7, ſo that C 7,be equall to AG, then 
te 2uadrangle G H I D of like proportion to 
"ECD: Then make the halfe of the given 2ua- 
mygle A BC D into a right angled ſquare, and 
bG HI D into a ſquare, the {ide of the ſquare 
HID is HS, and if wee now from the 2 u4- 
mile G H ID ſubſtra the ſaid ſquare of halfe 
I 2»adrangle given A B C D, there ſhall remain 

| a 


C—_— 
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a ſquare whoſe fide ſhall be H R. draw 71S antþ 
XN R parallel, then is H7, to HN, as HS, is toſs, 
HR, and draw A L parallel to DI, and L Xt 
D A, thenis the quadrangle O L XN H equalltg] 
the ſquare of H R, becauſe the Quadranglef 
G H ID isequall to the ſquare H S, and alſothe 
ſquare of H S 1s ſo much greater __ the ſquare 
of H R,equall to the halfe of the F ven Quadrangle 
ABCD, then is alſo the Quadrangle G H 1D, 
then is alſo the Quadrangle G H 7 D ſo much 
oreater then O L XI H, like the halfe of the given 
Quadrangle 4 B C D, Then is alſo the Quadrar- 
ole GHID ſo much greater then O L NM 
equall to the halfe of the Quad, 4 BED, and be- 
cauſe the line Z D doth divide the A»gle D equally, I. 
L P isequallto L ©, alſo in regard that C7 is | 
equallto AGLIN Mand AGOXK are equal, 
and becauſe they ftand between two parallel Lines, Þ/ 
_ andthepartX ADC ML,isliketoO G D INI, FI} 
_ and conſequently halfe the given Quad. 4 BCD, [ 

and B K L 24, the other halfe, divided byJ! 
K L AM, lo that L P is equall to L ©, unto 


T7 Yew, d 


which 4 X and C A, are alfo equall as wa 
reqyired. | k, 
. 
Prop. 15. (W 


There is a plot as Þ 4 © D, which is to be divided 
into two. parts from a point within as ©, ſo that the | 
part towards B A, be tothe part towards C D, 4 | 
r0. to 7. the Line of partition in the example!s |! 
20P. be 
| The li 


(155) < 
f andfrhe Queſtion is how this may be done Geome: 
is tofkally. 


NPY) 


"Us 
; X I 3 
» ? ee. 


” *% 
*5 . 
*%) 


RO ITT m_ 


ally, J-. LO | | _ 
1:[fift, increfe 4 D, 2G, tiff they meetein F, 
uall, Þ draw the Line B D, and draw 7E parallel to 
nes, [{),then. draw 3.7; thenis F 4,B 1, 4 7a triangle 
vi, faualito BT e£D ; divide 4 i'fo that ] K be Io, 
'D, n&-F. 7 7 ; then by the pou O,;draw Af L parallet 
by h£d'D, from, L, let fait Eeryeicgiar to A H. 
nto 1+ LN, from XI, draw FLY paraltel to' B'H'; 
ws I'dentake the fquare of F Z,, from the ſquare of 
£14, and ſet it from 2X to P, then draw the 
line 2 E P, which fhalt divide the plot as re- 
fired. 7 
Prop. 16. 
the | To divide an irregular plotas BCDEFAB, 
as ito two parts with a Line paſling by a point with- 
eis [0480 G, ſo-that the part, CDEV FO, be to 
Io F A B,as 10 unto 8. The queſtion is how 
he 115 may be done Geomerrically. F 
E-: ON» 


——— 


Confidering that the Line of partition muft 
paſſe through C ZB.and A F, therefore increaſe 
them till. chey meet in X,draw C A,and3 L parallel 
thereto, then draw C L, draw CF, and D Api 
ralleltoCF, then draw C E 2, fo the Trianglt 


C 24 L C is equall unto the whole plot, 
divide the baſe of this Tr;angle L 7 ſo that MN 


may bet0 NN L as10to8. draw 20 P parallel to 
K 4, from & ler fall a Perpendicular upon K M, 
viz. Lo, chen ſubſtrat the ſquare of 2G from 
the ſquare of G P and the remainder fet from 0 to 
Y,then draw the line Y O 77, which ſhall divide the 
plot as required. 


Prop. 17. 


A piece of Land in the forme of a T7;a»gle being 
given : to divide the ſame into three equall | 
parts with lines parallel to one of the ſiges. 


Lej 


92” Soon” 
- 
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s 
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[ 
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Let the Triangle be 4 BC, and let it be re: 
quired to divide the ſame into. three equall parts 
nth lines parallel anto the ſide eL B. Firſt, divide 
the ſide (_ next to that fide you would divide it 


{from, viz.) eL (into three equall parts, (or into 


many parts as is required te divide the Triangle 
into ) and ſet two of thoſe parts upon the prolong- 
dſide B (viz. CD, and C H,then draw the two 
Semicircles B D:and B Hand from the interſeQtion 
oftheſe Semiczreles, with the line A C, draw the 
wo Semicircles KG, and FI, and then draw the 
inesK G and FI, which ſhall divide the 7 ria»g/e 
ito three equall parts parallel unto tbe line 4 B,as 
Ms required, 


Prop, 
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Prop. 18. all 

Two Brethren have a piece ofLand,as A BCD, } 

 FeA is 24 and C D 36 parallel thereto, þ 
the Angleat C is a right Angle B C is 16, and þ 

 AD\is20. --, > ng 

This piece of Land muſt be divided into two equall 
parts with a Line from the middle between B 
and C.viz.at E. The queſtion is what breadth 
each part muſt have atthe other end to make 
the partsequall. | 


: '$ks NYT" TILL OOLLTELD ad hnaany; 


2.220 


BS NORDIC FR SERA - 
Adde 4 2 24andD C 36,cogether,which make! 
60.Thenas 60to AD 20, lo B 424%, wDF8. 
Or as60 to 20, fo 36 to F A 12. and fo muſt the 
fide A D 20 be divided, vis. A'F 12, and F DB. 
ro make the parts equall as was required, 
There isa piect'of Land,as A Þ CD, Redatgled 
at B. A Fismeſfured 10,F/32.DC 2 $,9nd | 
A D 13. Itis required to divide this Land mto' 
Two equall parts by a Line parallel to the Line 
-- 'D C. The queſtion'is how much ſhall E D and 
F C.be. 
Firſt, 
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firſt, ſeeke how triuch the Perpendiculars DG. 

. Id4 Hareand alſo D H.you will fiade DG 15. 
D; hHs: and 4 H 12 :thenas HDg5. to A H 12. 
0, DG 15.unto K G 36; Having theſe Lines you 
iy ſeeke the Area of the whole piece of Land, 
Thich is 300. the halfe whereof x50; the content 
the Triangle K DC is 420. from whence take 
jo. and chere remaines 270 the Area of the Tr;- 
th Ile KEF ; Then fayif 420 give the ſquare of 
ke $[C3136, 270 wilt give 2016. for the ſquare of 
[F.whoſe root is 44.9.which ſubſtracted from 56 
te root of the ſquare of X (there reſts 11. 1. for 
[in like manner ſeeke E D.whuck you ſhall find 
(32,45 was required. 


Prop. 20. 

There is a T riangslar piece of Land, as 4 B C, 
of unequall ſides and Ag/es, It is required 
to be divided into two equall parts by a Line 

| or Ditch, paſſing by a point within the ſame, 

ef as D. The queſtion is how this may be done 
£ Geometrically ? 


(16d) + 


Draw firſt a Line throuph the point D, paratlel 


to the fide B A. viz. FLD E, make the Qu. 
drangle H AE F, equall tothe Triangle A Bu 
divide this Puaarangle into two equal parts. by the 
Line L 7 X. Now ſeeing the T7:angles I K 1M, 
ALD, and DEN are all. of like proportion 
(as may appeare by their Angles ;) Therefore from 
the ſquare of D L,fubſtrac the ſquare of D E, and 
there will remaine the ſquare of 7 X ; The length 
of the Line 7 X being known, you may draw the 
Line N D 7, which ſhalt divide the 77:angular 
piece of Land into two equall parts paſting by the 
point D as required. *t | 

| Prop. 21. 

There is an irregular piece of Land formed as 
A B C D, belonging.unto two men, who are 
deſirous to have the ſame divided into two 
equall parts, and to have the Line of diviſion 
paſſe through a pond;or lake in the ſame, iz. 
E. that 'bocth may have the benefic of the 
water. | 


| ( 16x ) | | 
Extend the ſides A D, and C B, untill they meer 
and make a Triangle; The: Triangle made by the 


*Iline eLE F divide into two equall parts with the 


line A G, draw the Line H 21, by Z, and parallel 
tw LY, and make the 2uadrangle H MN L, 
quall ro the Triangle AGL, in ſuch ſort that 
MN, be parallel co H L, then draw the Line 
TS, through the given point Z, ſo that the 77- 
wiles E HT, and S KN, be together equall to 
MX alone; Then is the Triazgle 8 L T.cquall 
vthe Lnadrangle MHL MN, and equall to the 
Tangle eAG L, wherefote if we take away from 
teTriangle TS L, the Triangle D (CL, then is 
[$C D, the one halfe of the 2zadrangle 
ABCD, and TSB A, the other halfe, the 
ting required. x 


Prop. 22. 


There is a ReQangled piece of Land as A B C D, 
whoſe length is 16, and breadth xo. about 
which it is required' to make a Fiſh-pond or 
Moat , to be in quantity. 120. as D eB, 
GFED (intheExample: ) B Aand AD 
are to be parallel unto G F and F E. The 
ry is, how much fhall D' Z or BG, 
U hes | 


M = Extend 


LLLLLEISEIIEED TITTY ES TT " 


F 


EE 


Extend DC fo much longer than your plotu] | 
AD, thenis D Hequallto D Aand AB addel] 

ogether, viz 26 Let Z XK be equall to E D,the | 
is the 'parallelogram E 7 K, equall to theFiſ: 
pond EDABGF E and 120. Now divid 
D IH N into two equall parts by the Line L 
Then is LDorL H13. take K N P& equi 
to L HIM and thenisthe Gnomon 2 P NM 
LDEX 2.2 alſo 120. And ſeeing that © K's 
equall to L H. viz. 13. adde the ſquare there 
169. to 120. the content of the Gnomon, andt 
makes 289. for £ LOS; whoſe root 1s 17. for I 
E 9. the ſide of the ſquare, from hence ſubſtrit] Dr; 
I3. being X & and there will remaine 4 1 

f 


There is 6 7 ight angled piece a; ABC D, whiſe 
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f K, and ſo muchis E D, and Z G the thing res 
qured, 


Prop. 23. 


length .3s 16, and breadth 12,this piece is to be 
divided into two equall parts with lines equially 
diſtant from CB andB A, as GF and FE, 
the Quadrangle, GF ED being for 4 Garden, 
and CBAEF GC for 4 Cops or JFood to ins 
viron two fides thereof: T he conſis is how nowicld 
muſt be AE andC GO, 


{E., 


E %* 
an 
C I KR. Y 
p © £3 : 2 P-% *. O _— 
tt. BY y y- 4% FRG: "4 E:, WW: 0.4 B 
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inf] Haw rhe ſquare A B X L, whoſe fides are £7; 
+ 2 will X C and \ D be cach 4. take bs 
x 


Fl, 


ry ' 
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KLD®” whichis THD(,, andjoyneit to AL, 
thenis A L N 24 <quall to halte C X DL, thenis 
wanting of the ſquare B 10 2 the little ſquare 
7.0 H N, then let us take it that the guadranglr 
EFGD is halfe the content of A B C D.viz. 96, 
There is taken from E F&@D the part GDHg, 
| and that joyned to' EL, and EL MW R, is equal 
thereto, ſothat RF 2 HELM H isyet equallin 
content to E FG D 96. now adde L HON 
(which being the ſide is two makes 4) unto 96 and 
it makes x00. whoſe root is 10 for the ſide R 0, to 
this 10 adde 2 and there is 12 ,for ED, alſo 
take L H two from EH and reſts EZ L8, 
which is equall to E For DG; The leng hofZD 
and FG is found 12. the bredthG D and F Z is 
found 8, which multiplyed , gives the content 96. 
being halfe 192.the whole piece as required. 


Prop. 24. 


T here ts an irregular plot as AB CD, to be divided ® 


in two equall parts with lines equally parallt 
to CBand AB.DC are right Angles, ADs 


meaſured 38.D C16,DC 50. and AB 20. « 


Make 


lake 


| 


Make A H equall toe B, draw B H.ſo that 
the gle at B be equally divided, then is D H 18, 
ind He 20 H D muſt be fo divided that H 21,be 
vH D,as B Lito B AL being equall to FH. 
viz, 18 L B will be 32. thenas32to 20, fo 18 to 
1.25 for 1 H, which ſ\ubſtraRed from 18 leaveth 
6,75 for D 21, draw the parallelogramO 4P H 
wich 1s equall to NV 21 C D becauſe T His equall 
OH L, and H P equail to 7D, and vecaute that 
le Triangle HT B and H L B are equai! angled, 
and becauſe 7 H PV ſtandeth betweene two pa- 
allel lines, viz. 4 1" P H, therefore is AOPH, 
THPY, and N M D{ equall; Thenis O B N 
MHP OG equall is the whole plot A BCD, 
" 704. maltiply 26 (being halfe L B and H A 
Wed together)by 16. and the produc 416 is the 
| M 3 content 
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tontentof A B LH, then ſay as 20 by _ ſos. | 
8 tox.4 for © 14, © N,is21.5, as C Bo. tol;,, 
ths ! ſo — I > to 8.55,halfe theſe added 1 
together multiplied by Q 2/1 5.4, v:z.9-90. gives [qd 
the content of QPMH $53.45, which added to |yc 
-704 makes 757. 45 for the contentof O BQN, [in 
from h« nce take balfe the content of the plot 352, [þ, 
and there remaines 405.45 for RFZ 9, 9 Ny 
multiplied in it ſelfe makes 462.3, Then if 757, 45 [tv 
give 462.3, what will 505. 45 give? anſwer 247.4Jud 
whoſe roote 15. 73, ſubſtrat from © XN 21,,Jſhe 
leaves 5.77 for Z N,to which G C is equall.Laſtly, hz 
as 16 to20,ſ0 5.77 to E A 7.21.as required, jt; 


Prop. 25. 6, 


T here ts 4 plot of Land « ABCD, the fiderar 
' BC50AD38,4.B 20.axd DC 1 6. Dan 
C rettangles, it is required to be dyvided intm 
equall parts with lines equally parallel unto BC v4 
and D C. The Dneſtion is how much « BE, 
"RE 4 0 Ee 


PonStSa5mnce, abs aan. bs 
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6.] Take DC 16. from D A 38, and there reſts for 
wir4, or L 22. MC is 18, which added to DC 
led |16, makes 44, Then as 44 to 22, ſo 16, to0O AB. 
ve [ndſo 28to0O Z14; make CD ſo much longer 
whvu0 A, thenisC R24, add If P 14, tOJAC28. 
A, |t makes P (© 42, then ſeeke the ere of the qua- 
52, [bangle A BC D which is 704 , alſo ſeeke the 
N[{rra or content of CRLP you will finde 792, 
45 rom this ſubftract 352, being halfe. e4B C D, 
744ud there refts, 440, the content of S@T F; 
5, Jſhen -as 792 the Area of CR 2P, to 576 the 
ty, ſhare of CR, ſoS © T F 440 to 320,whoſe root 
$517. 89 for T F, which being ſubſtracted from 
[1 24, giveth F:/G. 11 ; Then' as 6.11, to 
6, ſo A B 20. to E Z 7.64. the thing re- 
qlired. p 


and Prop. 7. 
BC] A guadraugnular piece of Land s ACDB, # ve- 


}L,l quired to be divided into two unequal parts, in 
ſuch wiſe that the part cut off round about, be 
equally arſtant and parallel unto AB,A C,CD, 
and B D,c-to containe.inquantity one third part 
of the whole plot. T he queſtion is how long 1s Y Z 
H a and likewiſe E b, and N c, 


M 4 Fiſt, 


a 
- « © 
Pa ae ga oo, RETRY TT = 
; On . 
a *" a 


Firſt, divide the length 4 7 into ſuch partsas 

the whole plot 1 is to be divided into, as in thisinto 
three, divide the bredth into 4 parts as AG H 1C, 
make C K equall to AZ; : of the length A 3, 
draw then the Semicircle 1 L K , whoſe Center's 
one ACK, draw the arch L upon C, then 
LC a meane proportionall berweene 7 C and 
C K. divide C D into two equall parts,viz.N.un- 


to which adde L C and it will come to Q. then 


l2t C Q be» the Diameter of the halfe Circle CP Q 
draw the line 1 P piral{el ro C D untill it touch 
the Semzcircle CP ©, then is 27 P the length of 
EbHAaTrzZ.andc A7. as was required 


CaAl Jt 
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Cray. XLVI. 


How to lay ont ſeverall quantities in common 
- EF ields unto {everall Tenants. 


you muſt ( according to the dire&ion before 
given) plot the whole Field, common, or other 
feral, with his particular bounds as you obſerve 
tem in the S»7vey of the whole Mannor , orif 
monely Szrvey that patticular , you muſt take 
heciall notice of all the bounds thereof : then pro- 
ide a particalar booke or paper , which muſt be 
nled or divided into ten columns;in the firſt where- 
f, towards the left hand is to be written the Te- 
nots Names and the Tenour by which they hold 
te ſame ; the next three columns are to containe 
he breadch ofevery mans parcell of Land, noted 


over the head of every column with theſe threeCha- 


alters 0.1.2. anſwering unto the ſeverall diviſions 
ofyour Chain, o ſignitying unites, 1. Signifying 
Primes, and 2 ſignifying ſeconds. In the next 
tree columns is expreſſed the length of every mans 
prcell of Lang, having the like Characters of U- 
nites, .Primes, and Seconds, over the head of each 
olumne a: that of the breadth had. In the three 
aſt columns is to be expreſſed the quantity of each 
tenants parcell. 

In the laying out of ſeveral! par reels in this kind, 
jou will have uſe onely of the Chaine : then when 
jou begin your worke , you muſt firſt write the 
ame of the Field, and in the firſt columne of your 
Woke or paper, you mult write the Tenants —_ 

; an 


(179) 
gnd the tenour by which he holds the ſame , fron 
what place you begin to, meaſnre, and upon why 
point of the Compaſſe you paſſe from thence, an{ 
obſerving this direQion in all the reſt, you may (i 
you will )bound every parcell. This being noted 
your booke,obſerve the ſpecies or ſhape of the far | 
long ; whether it be all of one length or not, if al 
of one length, then you neede take the length bu 
once for all : but if it be irregular, that is , in ſome 
places ſhorter and in others longer ; then you muf 
take the length thereof at every ſecond or third 
breadth, and expreſſe the fame in your booke under 
the title of lengths. As for the expreſſing of the 
ſeverall breadths, you need but to croſle over the 
whole furiong, taking every mans breadth by the 
middle thereof, and entring the ſame as you paſſe 
along : but in caſe there be a conſiderable differ- 
ence at either end, then I would adviſe you to take 
the breadth at either end, and adde them together 
into ane ſum; then take halfe of that ſum for your 
meane or true breadth,and enter it in your book or 
paper under the title of breadth. 
After this manner may you proecede from one 
farlong to another till you have gone through 
the whole Field ; which when you have done and 
noted downe the ſeyerall lengths and breadths in 
your booke, you may multiply the length into the 
breadth of every parcell, as is taught in the next 
Chapter: & ſo ſhall you have the quantity of every 
parcel] by it ſelfe ; which quantity muſt be noted 
down in the three laft colums of your book,as in the 
following example appeares. 
Lephan 
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he 
Cruae, XLVIT: fa 
Shewing how to adde and ſubfratt, to multiply awifbe 
divide the ſeveral fraftions of your Chaine, . bers 
45 if they were whale numbers. hs 
TE. /erc 
| Ca__ you were to multiply 16 Vites , tm hr 
Primes(which is the length of your firſt parcel | By 
in the foregoing Table, ) by 1 Unite, 3 Prime, fnpl 
2 Seconds, which is the breadth of the ſame parcel} ter 
you muſt place your numbers in all reſpeds asiffudt 
they were whole numbers : but over every fraGtion Se, 
of your multiplicand youxpuſt place a prick, orfyt 
point, as in this Example. The multiplicand con- fhus 
taines onely one Fraction,which is two, over which] N 
two place a prick, or point, and at the end of your fey 
multiplier place as many points as there are frat Jyou 
ons contained in that number , which in our Ex 
ample are two, viz.3. and 2. behind which _+ 
figures I place two pricks, and the numbers 7%? 
will ſtand thus,. under which draw a line, 732: 
_ and multiply theſe two numbers together 
in all reſpeRs as if they were whole numbers , and 
then the worke will ſtand thus , the product ot 
your multiplication being 21 384.Now "ox 
becauſe in your numbers, viz. your 132, 
multiplicand, and your multiplier, ———- 324 
there are three fractions, namely,one 486 
in your multiplicand, and two in your 6, 
multiplier ; you muſt therefore with a 
dath of your pen cut off the three laſt 
Figures of your Produc towards your right hand, 


and thea will your produc ſtand thus. 21 | = 


21384 


{ (173) 
he three laſt Figures whereof are the numerator 
fa fraction, whoſe denominator is 1000. ard the 
au fher two Figures towards your left-hand are inte- 
ers of your multiplication ; ſo that the ſum of 
is multiplication is 21 Perches, 37,5 parts of a 
wch,which is ſomething more then a third part of 
two $ Perch. 
reel J But for your better practice take another Ex- 
me, Inple,which let be the third in the foregoing table, 
cell; Ken the breadth is 5 Unites, 6 Primes,3 Seconds 
4+ i\{althe length 15 Vnites, 4 Primes, and —_ +». 
tion þSeconds ; which being placed according 7542 . 
or þþ the former dire&ions they will ſtand 563-- 
0n- Jus. I | 
ich] Now if you multiply theſe one by another as if 
our fliey were whole numbers, then they I542 
&- Jrould ſtand thus, the Product being 563.. 
- [1681 46 from whence taking the foure 6 6 
« fit figures, ( becauſe there are foure 9252 
2 [nRions in your two numbers, there ,5,, 
* _ 86 Perches,and 1,1, parts of a g 68146 
(Cle 
alf In like manner , ſuppoſe you were to finde the 
of [qantity according to the ſecond row in 132 
; [ite foregoing Table, the breadth being T62;; 
, J[Unite, 3 Primes, 2 Seconds, andthe 
kngth, 16 Vxites, 2 Primes, which muſt be placed 
bus, and being multiplied as whole num- - ; - 
ters will ſtand thus , and preduce this | - 
froduc, 21384. from whence cut off the 


# [three laſt figures ( becauſe there were 
l, [free fraRtions in your numbers multipli- 1 = 
4. [t1)and there will remaine 21 Perches,and E 


ce | ,!parts ofa Perch. You 211394 


__ ti74) 
| You may in like manner divide Integers, an(| 
| Fractions, by Integers, and Fractions, as if they 
were whole numbers ; and then cut off fo many Fi. 
gures as you have points in your Divifor, and divi. 
dend ; but you will not have ſo frequent uſe of diyi. 
fion,as multiplication; and therefore I forbeare ag 
Example. | | TER 
When you adde feverall parcels together , you. 
muſt ſet the laſt Figures of the Integers, ( of allof 
them)direRtly under each other; and then adde asin 
whole numbers, and fo in fubitraRtion : Bee ſute 
the prime line , or line that ſeperates the Integers, 
from the Fractions, be placed in one 2 11384 
ranke. For example, the three quan- 8618146 
ities in the foregoing rule being to be _ 21384 
added together, mult ſtand thus, and 1395826 
after you have added them together, 
you will have 139 Perches , and | parts of 4 
Perch. So likewiſe in ſubſtracting the two laſt one 
from another ; the remainder will be 65 968146 
Perches, and ,4s, parts of a Perch : but we 3 | 
if you are onely to expreſle the quantity Pg WM 
of one ſingle piece , and regard not | 6514306 | 
more exaQneſſe, than Perches ; if the Figures to 
the right hand be leſſe than 500,&c. you may neg: 
IeRt them ; and if they be more than 500, &c. you 
- = con one more Integer to' the number of 
erches. 
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>. 27 Cray. XLVIII. 

8] Shewing how to reduce Perches into Acrit, 
vie | and the contrary. 

Vie 


an | per to the Statute of 33 Eaw.1. an Acre 

of ground oughe conteine 160 ſquare Perches, 
din every Rood of Land 4o ſquare Perches : 
ſherefore if any number of Perches be given to be 
arned into eAcres , you muſt divide the number 
wen, by x 60(the number of Perches contained inan 
kre,) and the quotient ſhall ſhew you how ma- 
f Acres are in that number of Perches : but if any 
bing remaine ( ifit be under 4o ) it muſt be Per- 
tes ; but if the remainder exceeds 40, then you 
mſt divide it by 40 ( the number of Perches con- 
tined in one Rood, )and the quotient ſhall be Roods, 
nd the remainder ſhall be Perches. 


Example. 


F | Let 5267 Perches be giver. to be reduced into 
6 | eres, firſt divide 5267 by 160. and the quotient 
ro [Nillbe 32. and 147 remaining , which divide by 
s. [40 the quotient will be 3. and 27 remaining, fo 
1 I'at the whole amounteth to 32 Acres,z Roods,and 
pf 127 Perches. 

In like manner, let 5496 Perchesbe given to be 
urned into Acres ; Firſt divide 5496 by 160, the 
qotient will be 34. and 56 remaining, which 56. 
king divided by 40. the quotient will be 1. and 16 
temaining , ſo that the whole will be 34. Acres, 


How 


P 


\Reed,and 16 Perches. 
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How to reduce Arches and Perches. | 

This is but the converſe of the former; for where. 
as before, to bring Perches into, Acres, you divide 
by 160.you muſt now, to turne Acres 1nto Perchy, 
multiply by 160. 


E xample, 


It 
to 


ſt 


Y 
ed 
10 


Let 32 «Acres,3 Roods,27 Perches, be given tohi 
reduced into Perches; firſt multiply the 3 2 Arm; 
by 160,and the produ& will be 5120, then multiph 
the 3 Roods by 40.the Produdt is 7 20, theſe 
two products, and the 27 Perches being ad- ) Ni 
ded together, the ſum will be 5267, and. wy 
fo many Perches are conteined'iin the fore- 
faid number of Acres, Roods,and Perches, 


nc he. 
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Cas, XLIX. 


How to reduce Statute meaſure,to cuſtomar) 
meaſure, and the contrary. 


Ccordins to the forenamed Statute of 33 El 

I. an Acre of ground was to containe 160 
ſquare Perches, meaſured by the Pole or Perchdl 
I6 foot and halfe, but in many.places of this Nutr 
e,through long cuſtome, there have been: receei 
other quantities called cuſtomary, as namely 18.20, 
24-and 28 foot to the Pole, or Perch, © | 
[ 


_” 
wt 
fromary mcaſure, as 
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[t is therefore of extraordinary uſe for a Sxrve 
Then 


to know, how read: 
'Jfre co Statute meaſure, and the contra 
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ere.] Which co performe, it is requiſite, firſt that you 
defſeduce your given quantity irito Perches ; as 1s 


he, Fefore taught 
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And comrarily. 
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Foote to tbe Pole, adde the L 


| 9.074546 
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| On the contrarys 
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E xample, 


& 


Foot to the Pole. 


ut 5 Acres, 2 Roods,20 Perches, according to 18 


[; * 


Fothe Pole,or Perch be given,and the quantit 
Po in ſtatute meaſure at 16 foot and a halfe 


ce the given quantity into Perches, which 
$00. then in the firſt part of the foregoin 

t you have over againſt 18, 11901, whicl 
fled by g00,is 1071 | 0900; the 1071, to 


N 2 


efi-hand, are ſo many Perches, and the 0900. 


[C0] 
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to the right-hand, are parts of a Pereh, the whole [| 
being 10000. which being reduced into cre, | 
giveth 6 e Acres, 2 Roods, 31. Perches,and 2, pay} 
ofa Perch, for the quantity according t9 Statutg 
meaſure. | - 'T 


Example the ſecond. 


Let the ſame quantity 5 Acres, 2 "Roods, 20 Pri 
ches, be given in Statute meaſure, which is 1n Par 
ches 900,as before,and let it be required to findthſ 
quantity thereof at 18 foote to the Pole; In thi 
ſecond part of the Table over againſt 18. you han 
3.403 , which multiplied by | 10g amounteth 9! 
75612700,which reduced into Acres,piveth 4 Ao” 
2 Reps, 36 Perches, and *?, of a Perch ; for tl Nt 
quanuty at 18 foot in the Pole. - ! 

 Andlikewiſe, if you will worke by the Lig 
rithmes ; the Logarithme of 900, (the' quantity 
Perches, in the rf: Example ) is, 2, 954242, 90 
which adde 0,075578, the Log rrithme in the in T 
part of the Table over againſt 18. and it makes, 
0:9831, the Logarithwe of the quantity 107! * 


(0iL 


2 * 


Ee. 
Againe, unto 2, 95442 adde, 0,924424 
Logarithme oyer againſt 18, in the ſecond pat 


the Table; and it makes caſting away 10000F If 


2.878665, the Logarithwme of the quanity in Fg! 
ſecond example. Thus may you reduce all the off 71 
meaſures,uatq Statute meaſure,and the contrarſ®"n! 
20,24+8f- | ih 
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ole | Cuay. L. 
re, 


arts} Shewing the uſe of a Table to reduce Triſh Acres 
to} of 21 foore to the Pole,into Engliſh Statute 
FT” MAcresof 16 fort and a half to the Pole, 
und the contrary. 


'F VE you would reduce Iriſh Acres, into 
Peril Enghſh Statute Acres, ſeeke your number 

3 Acres, 1n the firſt part of the following Table, 
ward the right hand in the leſſer column intieuled 
Sh Acres, and over againſt the ſame in the grea- 
a columns,you have the ſame reduced intoEngliſh 
Matuce Actes, Roods, Perches, and 100 parts of 
erches.. 
& 1f you. 


et ou. Wanld reduce Engliſh Statnte Acres, into 
*Piiſh Ages, ſeeke your number of Acres, in the 
7 dolbmge ifiticuled Engliſh Acres , toward the left 


ty and, and over apainft the ſame you have Acres, 

2, tÞ\00ds,Perches and parts, in Iriſh meaſure. 

e fir} The Table proceedech decimally ; wherefore if 

es,jour number of Acres to. be reduced, conlift of 

;071þ/900. 100.10 &c. Take the Acres,Roods, Perches 
kc, againſt each : and adde them together. 

2, 

part} Example. 

ood If it be required to reduce 986 Iriſh Acres, into 

in $gliſh Statute meaſure. In the leſſer columne to 

e ollfc tight hand, for Iriſh Acres, ſeeke for goo. and-- 

rarfanſt the fame you finde 1457 Acres, 3 Roods, 

6 Perches and 20 hundreth parts of a Perch ; 

knine,feek $0.in that columne,overapainſt which, 

Ci N 3 you 
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you will finde 129 Acres, 2 Roods, 13 Perches; þ 
and 88 hundreths : alſo, ſecke for 6 in the fame Iv 
columne : and you have againſt it 9 Aetes,2 Roods; 
35 Perches and 04 hundrethts. Thete added toge- 
ther, ( remembring that the Fra&tions of Perches, 
are hundreths, and that 40 Perches is a Rood, and 7 
4 Roods ar. Acre) make 1597 Acres, 25 Perches tl 
and I 2 huridred parts of a perch, and fo inithis fy 
986 Iriſh Acres, at 21 foot to the Pole, in Ekf+ Jug, 
liſh Statute Acres, of 16 foot and a halfe to the {4p 
Pole. 1. 


[ 
' 


ef. R. P. Par. 
fs [1457 —3—16—20. 
O | 129—2—13—88, 
eAcres 6 YO IS—0s 


986 11597 —0—25—12. 


| 4 


When you have a quantity to reduce, that] . 
conſiſteth of Acres, Roods, and Perches, you mil 
take out of the ſecond,and third parts of the table, 
the anſwerable quantities, and adde all together : 
and n te that in that part for Perches,- the ſmall 
columne for equall Perches, ſerveth unto both the 
other,as occaſion ſhall ſerve. 


Example 2. 

If it be required to know how many Acres, &c. 
of 1::h meaſure, is contained in 488 Acyes,2 Rod), 
and 23 Perches, of Engliſh Statute meaſure firl, 
overagainſt 400.in the columne for Engliſh Acres 
you itave 246 Acres, 3 Roods , 30 Perches, 20 


hundereth parts of a Perch : overagainſt 80. in the 
ſame 


(193) os 
$: lims columne, you have 49 Acres, 1 Rood, 22 Pey- 
b,, and 04 hundreth parts: And againft 8. you 
uve 4 Acres, 3 Reads, 30 Perthes and 20 parts : 
Hyd then in the ſecond pare of the Table under 
Krrlifo Roods, apainft two , you have 00 Acres, 
IReod, 9 Perch , 39 parts. And in the third part 
the Table for Perches, againſt 23. Porches, you 
hve 14 Perches, and 20 parts. Theſe all added 
hgether, make 301 Acres,2 Roods,26 Perches and 
#parts of a Perch, 


wu ASTSS 


hd 


4. R. P, Pay. 
40®[2 46—3—30—206 . 
Acres 


80 49 —I—22—04c 


$] 4—3—30—20. 
Roods, 24 ' — 1—09——39 


at| Perch 23.1 _ —14—20. 
a  301=—2==26=036 
e, 
[ 


N 4 


(184) 


—_— —— 


A | Table to reduce Iriſh Acres of 21. _ fo the Pub 
into Engliſh, Statute Acres of 16 foot ; to 
the Pole, ond ve Conerary. 


Eng Iriſh at 21. 0 Iri Es gliſh at SY | | 
Acr.] A. R., P. =: | _1Acr, a 
20d " 3M Q: !£<GCOD 3239 | & 
1030 I FI loco | 1619 | 3 
900 2 96 900 | 1457] 3 
802 3 4i $00 |1aigF] 3 
700 © 86 760 | I133 |] 3 
600 I 3! 600 | 971i] 3 
509 2 76 500 | Sog] 3 
490 3 20 400 | 647] 3 
z00 0 65 300 | 485] 3 
'9O TY hey 200 | 323] 3 
100 2 )) i 100 | 161] 3 
90 2 $0 go | 145| 3 
80 1 O04 80 | I:g |] : 
70 O 29 70 i131] 1 
60 oO ſ3 60] 79] 0 
5O 3 78 5O $o| 3 
40 2 02 40 | G64| 3 
Zo 2 27 zo 43 | 2 
OY Bk "1 20 z2| 1 
4-1 8 76 10|16|0 
© F 2 gs 9] 14] 2 
8 $1 3 10 8 i2| 3 
7 $ 7 2 +4 9] 281-1 
6 3 2 65 6 | 912 
$4 3+. ® 80 « 8] 0 
4 2 I O 4 6| 1 
3 7 3 i £ 3 4] 3 
. I O C] 2 3|©' 
I 01] 3 78 c | 1|2 


a ym a—_— > . ci. # aaa co wc 
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The ſecond Table for Roods. | 
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© Ik. Englifo at 16 = 
Ro.|] A. R. P. par. 


— c— 


I 00 I 79] 
|; | 00 J F 
| '|3 ot © 38 
4 2 


ol I7| 


| | Thethird part of the Table for Perches. 


RoplWk.} | Iriſh. | Engliſh. 
I Per. Per.par.Ro.Pe.pa. 


4 
—_ 
+> 


Per, par 


| ol | [1 1 12 96 

03| 22 | 13 58 
04 ry 14 20 
o6 24 14 32 
os 25 15 43 
09 ' » 16 o5 
cl , 16 67 
12 | I7 28 
14 '9 I7 90 
| 16 18 52 
17 I9 14 
19 1976 
21 ; 20 37 
22 | 20 99 
24 : 21 6x 
25 
27! 
29 
30 
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CunyP. LT. 


How to finde the Horizontal line of any 
Hill, or Muntaine. 


This propoſition differeth nething, from thoſe 
before ſnew'd in the taking of 
Altituges. 


BmYkh 


hems ſuppoſe you ſhould meete with 
\Y the Hull, or Meuntaine S D 24. the thing 
required is to finde the length of the line $ P; 
on which the Mountaine ſtandeth. Firft,place your 
' Inſtrument at F. exatly levell ; then let one goto |) 
the top of the Hill at D. and there place a marke, [co 
which muſt be ſo much above the top of the Hill, [thi 
as the top of the Inſtrument is from the ground | th, 
on which it ftandeth , then the 2»drazt being | 50 
placed upon the 7zdex of the Table, move it up gh 
and downe till: through the ſights thereof you ſee | thi 
the top of the marke at D. then note the degrees | 5. 
cut by the Tzdex of the 2uadrant, and that 15 the |» 
quantity of the eLygle . $ 


D £0; 


D $ 0. which ſuppoſe 42 degrees, then by 
conſequence the Angle S D O, muſt be 48 degrees, 
the complement of the former to 90 degrees ; 
then meaſure the ſide of the hill S$ D.which ſuppoſe 
50 foot ; Then in the Triangle D $0. you bave 
viven, Firſt; the ſide D F. 5o. foot. Secondly, 
the Angle DS O 42 degrees, Thirdly, the Angle 
$DO 48 degrees, together with the right Angle 
DO S go degrees, and you are to finde the ſide 
$0 which to performe fay ; As the fine of the 
Angle DO FE. or the ſine of go degrees, 1s to the 
Logarithme of the fide $ D. 

S0is the fine of the Angle S DO. to the Logar- 
ithme of the ſide $-0. which will be found to be 
about 37 foot. | | 
Then becauſe the Hill deſcends on the other ſide, 


joy muſt place your inftrument at 2. and _ 
ik2 


(188) 
like obſervation as before , obſerving the Anghh,y 
D X10 to be 30 degrees, and then by conſequenahy ; 
the Angle O D AM muſt be 60 degrees, and the ſideh, 


is to the Logarithme of the fide DM, |;. 
SO is the ſine of the Angle O D MM. to 

to the Logarithme of the ide 0 4, 
Which will be found to be about 60 foot, andafign 
| halfe, which added to the line SO 37 foot, they 
ſum is 97 foot, and a halfe ; and thar is the length the 
of the line $5 AZ. which line is to be protracted}, 
inſtead of the hypothenuſall lines, S D. andſ he; 
D A. | he 


en _——— p—_ ——— —— 
a "ll ot —p—_ Pre 


| Crap, LIT, | 
How to protratt, or lu! down /Montanous and untuy 
grounds, with the beft way to finde the Area, 


or content of ſuch irregulars, 


Et ABCDEFG bea Montanons piece of 
ground to be meaſtred. Firſt, place your In- 
tent at A. and direR your fights to B.. then mea- 
ſure the line e-{ FB. draw the fame by- the ſide 
the Ruler upon the Table ; then in regard that from 
B to C there is an afcent or Hill, yon muſt finde 
the horizontall line thereof, and draw that line 
upon your Table, accounting thereon the length 
of the Hypothenuſall line ; Then meaſare round 
the Field, according to former rear , and 
| eng 


| (129) 

on. wing the figure thereof upon your Table, reduce 
lt into Trapeziums, as ABEG, and BCDE, 
 Cidefind the Triangle G E #. then trom the Angles 
POT/CE. and F, let fall the Perpendiculars. Now 
in reſpe&R there are many Hills, and Vallies all 

, Jorerthe Field, you muſt meaſure with your chaine 
* Jinthe Field, over Hill and Dale, from B.to D. and 
to the line B D. ſet the number of Perches as you 
{finde them by meaſuring, which will be much 
difonger then the ſtreight line B D. meaſured vn 
the Fyour Scale ; then by helpe of your Inſtrument, finde 
pth the point Min the line Z D. and meaſure with 


N 


ed four Chaine from C.to H. over Hill, and Dale, as 
Cre and to the Perpendicular C H. ſet the num- 
her as you finde it by the Chaine ; then likewiſe 


(190) 
finde the Berpendicalar 7 E. and meaſure tha 


with your chaine. likewiſe , all which Tines (in |" 


reſpect of the Hills and valleys ) will be fonn{] 


much-longer then if they were meaſured by youy 
Scale . Then by the meaſured Lines B D, (H, and 
LE ,caft.up the content of the Trapezium B("D EF, 


and in .this manner you muſt caft up the Trapezs- | 


un ABEG, and the TriangleG E F, and this 
i5the exacteſt way I can preſcribe for the menſy- 


ration of uneven grounds , which being well, and ] 
carefully performed, will not vary much of the 


true.content. For you muſt needs thinke that any 
tully ground being preſſed into a flat , would ſwell 
out:about the :boynds , and force the adjoyning 
Sronnds out of their places, therefore to diftn 
guiſh theſe from your other grounds, you muſt 
ſhaddow them off in your plot with Hills and 
valleys, leſt any man _ your plot , ſhould 


meaſure by your Scales and finde your worke to 
differ. 


is... 
i T” — 


CuaP, LIIL 
Shewing how to take the plot of a Manneur, or of 
arvers ſeveralts, whether Wood- 
laxd or other. 


Pm practice in the performance hereof 
| be better then many words , and that the 
Rules already delivered are of ſufficient extent to 
performe the worke of this Chapter , yet I will 
herein deliver the moſt ſure and compendious 
way 


| 
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way I can imagine. Suppoſe therefore that the 
following figure were part of a Mannour, as the 
Mannour of Red-ferne , you mnſt firſt write the 
tile thereof in your Field-booke,thys. 


|[Mannour de Red-ferne in (om. 
| War. pro (;uſto. Liber. Ang. 


= Ixcip. 15, April.1649. 


Then having your Field-book in a readineſſe, 
mled and fitted, as is taught in Chap 8. write 
over every cloſe as you ſurvey,the Texnants name, 
the name of the Cloſe , and the tenure by 
which the tholds the ſame : As in the following 
Examp. for the firſt cloſe, Thomas 7ennings , Mil- 
meadow paſture free. Then beginning to ſurvey 
this parcell, which is Mill-meadow,firft, place your ' 
Inſtrument at A,and dire&t your ſights to B. noting 
the degrees there cut,which let be 195,which 195, 
| degrees,muſt be noted.in the firſt columne of your 
Field-book ; then meaſure with your Chaine the 
diſtance from A, to, and you ſhall find it to con- 
taine 30 Perches,4 Primcs,which place in the third, 
and fourth cojumns. 

2 Remove your Inſtrument to B,and dire& your 
fights to. C. the [ndex cutting 205 degrees 30 min. 
which-note in the firſt , and ſecond columns of 
your Field-book : then meaſure the diſtance C B. 
26 Perches,7 Primes, which note in the third, and 
fourth columns, Then in regard you are to _—_ 

the 


—— a? "Ps I . 
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the hedge, or bounder A B (\, adjoyning to the 


Common, (which is appertaining to another Man: | 


nour, and therefore only the name inſerted , for 
your remembrance when you come to protraQion) 
you muſt draw a Line quite croſſe your Field-book; 
and inthe laſt columne thereof, ( which is very 
broad, ) you muſt write the name of the bounder 
which you went againſt, as in the Example : theſe 
two obſervations being made, by the hedge or 
bounder of the Common, you muſt againſt theſe 
obſervations write the Common, and berng you 
are now to leave that bounder, you muſt therefore 
draw a Line quite through your Field-book, which 
denotes unto you that you now leave the bounder 
of the Common. 

3. Place your Inſtrument at C. and dire& your 
fights to *D, the degrees cut being 1 20. degr. 45, 
min. and the diſtance C D,being 27 Perch.8 Prim. 
Theſe 120 degr.45.min. muſt be noted in the firſt, 
and ſecond columns of your Field-book, and the 
27 Per,8 Prins, inthe third, and fourth. Now be- 
cauſe at theſe three obſervations, you went againſt 
the hedge, or bounder of Well-cloſe , you mult 


"7 


againſt them, (inthe broad columne of your Field- | 4. 


book,) write Well-cloſe, and becauſe at your next | 
odſervation yon are to leave that bounder, you 
myſt therefore draw a Line croſſe your booke, 
denoting that you have done with that bounder. 


4. Place 


4, Place your Inſtrument at D, and dire& your 
{its to Z,the Index cutting 86 degr.15. min. and 
TKdiftance D E. deing 10 Perches, 4 Primes, the 
frees and minutes muſt be noted in the firſt, 
tſecond columns of your Field-booke, and the 
LPerches 4. Primes, in the third, and fourth co- 
mes, 
j. Remove your Inſtrument to E,and dire& your 
its to F, the Tndex cutting 300 degr. and the 
ance Z F; being 12, Perches 3 Primes, the de- 
O Srees 
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orees and minutes note in the firſt and ſecond co: 
lumns of your Field. book,and the 12 Perch,z Priy, 
in the third, and fourth columns. 

6. Place your Inſtrument at F, and dire your 
ſights to G, the Index cutting 55 degr. 30 min 
and the diſtance F G. being 16 Perches 4 Primes; 
the 55 degrees 30 minutes muſt be noted in the 
firſt, and ſeeond columns of your Field-book, and 
the 16 Perches 4 Primes,in the third,and fourthco 
lumns. 

Now becauſe in theſe three laſt obſervations,you 
went againſt the hedge, or bounder of Mort 
Spring , and that you are now to leave it, you 
muſt againſt theſe three obſervations, (in the broad 
columne of your booke,) write ſorton- Sprin, 
and being now to leave that bounder , you nut 
draw a ſinple Line croſle your book. 


7. Place your inſtrument at G, and dire you 


ſights to H, the Index cutting 324 degr. 15 mit 
and the diſtance G H, being 36 perch. 2 prim.tht 
degrees and minutes muſt be noted in the firl 
and ſecond columns of your Field-book , and tht 
peaks and primes, 1n the third, and fourth 
umns, 


8. Remove your inſtrument to H, and dire 


your ſights to e, (where you began ) the In torn 
cutting 107 degrees, 15 min. and the diftan doſ 
H A, being 34 per. 6 pri. the degrees and minut,c 
muſt be noted in the firſt and ſecond , and tf, 
perches and primes, in the third and fourth «<<, 
lumns of your Field-booke, as before. Now M1;,. 


cauſe in cheſe two laſt obſervations , you went 
l 


; 
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.| the River-ſide , you muſt therefore againſttheth, 
write the River,and becauſe you have now-finiſhed 
'| your firſt cloſe, you muſt draw a double;Line for 
your remembrance. | 
Then conſider which cloſe is next fitting to be 
| taken in hand, which let be ell-clse ; and with- 
he all, at what angle it is moſt meer to begin , which 
ſet be at C; and here ( for your helpe, when you 
'| come to protraction) you muſt expreſle in the title 
of this ſecond cloſe at what eLngle you begin the 
fame, ( unleſſe you had begun it where you ended 
the laſt, and then it is not materiall, ) wherefore 
keing you had beſt begin at CC, look in your book 
on the worke of your laft cloſe, at what place the 
Line F E ended, asat the end of 205 degrees, 309 
A minutes, and 26 perches, 7 primes, and therefore 
"1 gainſt that number, make this figne © , or any 
other marke on the right-ſide of your down-right 
Lines , and then write your title for ;your ſecond 
the cloſe, thus 


| Robert *Roe. Well-cloſe free. 


© Begin at ©. 


ire By this meanes you ſhall readily know when you 
(7/7. * pe | te 

tome to protraction , where to begin with this 
Joſe, and in the Margin place (2) for the number - 
7 of your ſecond clofe , and then proceede in your 
+ fork, as before is taught for the laſt cloſe, till you 


come to K, where noting, that you want but one 


" ae, as K D, to incloſe this ſecond. cloſe, and 
At ; | 'M 3 \ 
fl 


alſo 
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alſo that this A»gle XK, is the fitteſt place to begin 
your third cloſe at, placing there your inſtrument, 
and direQing your ſights ro D, where you are to 
incloſe, and then write in the margin of your book, 
21,30,40, 2. againſt the degree here taken draw 
a ſhort Line thus—which ſerves to put you in 
minde when you come to protra@ion , that you 
are to begin your third Field , where now you are 
at the Angle K , where you took your laſt ſight: 
and then having incloſed this ſecond cloſe, proceed 
to the third from X, inthe title whereof you need 
not make mention at what place you begin for the 
former reaſon , but working in that, and all the 
reſt as before is taught , and if there were never {o 
many incloſares, you may {without confuuſion) 
eaſily diſtinguiſh the worke of the one from the 
other, and be able (remembring the premiſes ) to 
draw a plot thereof at any time, remembring al- 
wayes that the numbers in the margin of your 
booke. are to be placed ſeverally in your plot, in 
thoſe cloſes they repreſent : and by this meanes you 
are caſed. of much trouble, that you muſt by the 
other way be pur to in protraQing upon the Table 
it ſelfe, for then in every plot you muſt write the 
Name of the Tenants, or the cloſe, or the tenour, 
or the quility thereof, which breedeth confuſion, 
and occaſloneth much trouble in caſting up the 
contents. wy 
Theſe inftructions being ſufficient for the appli- 
cation and uſe of the Field-book, I ſhall defirethe 
Surveyor often to make practice thereof, and com- 
pare his book with the plot, & protraQting the ſame 
ac- 
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according to the direQions hereafter given, he ſhall 
find it to be moſt exaR, and eaſe, 

Here by the way,I might give the Sarvezor ſome 
direQions , whereby to take in divers ſeveralls at 
once, when their bounds are regular, by only no- 
ting the ends or extremes thereof , which will 
much eaſe him both in ſurveying , and protrat- 
ing, as by a little practice hee will quickly find. 


Here followeth the figure of one leafe of your Field- 
booke,as it ought to be ruled , which take for as 
example, it being the colleftions of the 
preceding example. 


——_ 


Themes 7ennings Mill-meadow, Parſher, free. 


Deg.m. p. pr. 
19500130] 4.1 The Common. 
205/3026| 7.1 _© 


1201452718. | Well-cloſe. 


(1 


hn 


86'15]10[4. | 
300.00[12 |3. Morton-Spring. 
55130116 4. 
324[15 36 2. 
106|15 346. The River. 
| 
oY Robert 
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Robert Ree, Well-cloſe free from ©, 


—— 
9 —_— I 


160 00 I23. 
[180/45 162, | Cow-paſture. 


93173 147: 
21 (3ol4oſz.| Aforton-\pring. 


Richard Hal, Mortos-ſpring for life, © 
(3) | | T1 MO 3 
| 


And here will adde one abrevation in the prece- 
dent work, whi: h is this. | 

Having placed your Inſtrument at e£, dire& 
your ſights to B, and meaſure the diftance «4 3, | 
then remove your Inſtrument to {}, and by your 
back ſights looke towards B, and meaſure the 
diſtance B C, then direct your fights to D, and 
meaſure the diſtance C D ; then remeye your In- 
ftrument to Z, and by your back-ſights look to- {yi 
wards D, and meaſure the diſtance D E, andſo þ 
proceed round the Field, placing your Inſtrument 
at every other Axgle, and here you muſt note,that þi 
in taking your back-ſights, you muſt alwayes num- 
ber your degrees, cut by one, and the ſame end of 
the Index. i 


CHAP, 
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Clay. LEY. 


How to protrat, or lay downe any obſervations taken 
according to the direttion of the | 


laſt ( hapter. 


Rovide a Skin of Velome , or Parchment, or 
divers ſheers of paper, neatly faſtned together 
mith Starch , or Mouth-glew, ( according to the 
nagnitude, or greatneſle you intend to have your 
not, ) which paper, or parchment, let be ruled all 
wer with occult parallel Lines, repreſenting e- 
1ans, the diſtance of which Lines, muſt not 
axceed the breadth. of the Scale of your Pro- 
rattor. | 
Then ſuppoſe you were to protra&t the obſerva- 
ons of the laſt Chapter, laying your Field-book 
tefore you, . conſider which way your plot will ex- 
tend, and accordingly begin your work , which let 
eat the point A, upon which point, place the 
(eter of your Pretrattor , turning it about till the 
orreſpondent diviſions at each end of the Scale 
hereof, lie dire&tly upon one, and the ſame pa- 
alet derid5an : and Raying your Protrafter there, 
vok in your Field-book for the degrees cut by the 
ex at your firſt obſervation, and againſt that 
viſion of your Protraor, place your Protratting- 
me, holding it there till you bring the Sca/e of 
vr Protrafter to lie directly thereupon, the be- | 
ning (or firſt number qf your Scale lying upon 
epoint 4, ) and then by the edge of the Scale, 
wa Line of the length of your firſt meaſured 
| O 4 Line, 


et 


primes, which let be A B. 


* Then,place the C ex- 
ter of your Protractor 
upon the point B, in all 
reſpets as before, and 
finding your next de- 


Srees, and length in your . 


Field-book to be 205 de- 
orees, 30 minutes, 26 
Perches, 7 Primes ; a- 
againſt 205 degr.z0 min. 
of your Protractor, place 
your protracting-piune, 6 


apply the Scale of your 


protractor thereunto, the 
beginning of the diviſi- 
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Line, as you finde in your Field-book 30 percher, 4 


* And here you muſt 11 


vote, that the Ling 
may unto an 
number of degrees un 
der 180, are to be 
drawn from the (enter 


point downwards, or te Ii 


wards you , and thiſe 
Lines that belong toam 
degree above 180, art 
to be drawne from tht 


Centey-point upwards, || 


or from you, as the lf 
Line B A, from tht 
Center.point B to A, 


ons lying on the point B, 
and by the ſide thereof, draw a Line of the length 
of 26 perches, 7 primes, which is the Line 
PR. 

Now perceiving by your book that you areto 
leave the bounder that you went againſt, and find 
this marke © there placed, ( you muſt with black 


lead , or ſuch like ) make the ſame marke at the 


point C, and likewiſe a ſmall daſh with the pen, 
thus to ſignifie that you leave the bounder you 
jaſt went againſt ; Then place the Cextrer of your 
Protractor on the point G, as before, and finding 
your next degrees, and lengths to be 120 degrees, 
45 minutes, 27 perches , and 8 primes , vga 
& F 7 "eſe 


") 
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theſe degrees of the Protratur, place the protratt- 
ing-pin , and bring the edge of the Scale of the 
prorractor from this point to C, the beginning ly- 
ng upon C, and from the point C, draw the Line 
C D,of the length of 27 perches, 8 primes , which 
becauſe it belongeth to a number of degrees under 


. [180,js to be drawn downwards. | 


In this manner you muſt proceed with all the 


- Jather Lines, and e-Lzgles, as you find them noted 


in your Field-book ; till you come to incloſe at 4. 
ghere you began. 

Having thus finiſhed your firſt incloſure , you 
nuſt in all reſpeRs, with your ſecond, and third, 
ind ſo on, were there never ſo many. And to 
know where to begin to Protract- your ſecond in- 
cloſure,you muſt have recourſe to your Field-book, 
where you ſhall find this mark © at the beginning 
of your ſecond cloſe, and the like marke on your 


put you in minde, that at the point C you muſt begin 
your ſecond cloſe, which you muſt protract in all 
reſpeRs as you did the other. 

Here note that you may take the plot of a Man= 
nour upon your plaine Table, by helpe of the rules 
delivered in Chapter the 29, and thoſe preceding, 


| which will performe it with great facility and cer- 


tainty, the practice whereot will be worth your 
time, and therefore 1 could wiſh you would make 
frequent uſe thereof, 

| CHAP, 


paper at the pointC, which is your remembrancer tq 
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Cua?®. LY. 


Shewing how to reduce a plot to a greater or leſſw Þ 
quantity,according to any proportion. $* 


Hens protracted your plot ac- 


cording to the former directions 
of the laſt (hapter, and if you find it 
to be = , or leſſer then your in- 
tended, or confined limits, you may 
reduce it into a ſmaller, or greater pro- 
protion, according to the following 
Dodtrine. 

For the effeRing hereof you muſt 
provide a Ruler of what length you 
pleaſe, which muſt bedivided into 100 
equall parts, and numbred as in the 
figure 1B, and through the Center 
A, isa hole made to put in a ſmall pin, 
to faſten it to a Table, ſo that it may 
| -be turned round about upon the Cex- 
ter A. 

Now ſuppoſe you were to reduce the 
figure of the plot in Chapter 51. into 
halfe the bigneſle it is now of, Firſt, 
you muſt faſten the plotingo a Table 
at the foure corners, with Mouth- 
Slew, or paſt, the right ſide of the plot 
lying upermoſt, then lay another pa- 
per, or parchment thereupon of your 
intended bigneſſe, faſtned likewiſe at 
the foure corners unto the other por, 
0 
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that the (e»ter, or middle of the leſſer plot may 
ypon the {exter of the greater plot, about the 


" Sddeſt of your paper,or plot, place the Cemrey of 


wr 
k PAS4 


fur &»ler , through the Center of which, pu 
in to faſten your two plots, and your Rxley to 


N x Table, ſo will your papers lie faſt, and your 
- 
/ 


þ þcr will turne about according as you pleaſe. 
Now to reduce your plot begin at e1, unto 
*Sich point bring your Rx/er , and ſup fe that 
& point 4, meets with 98 degrees of the Ruler 
w ( becauſe the plot is to be reduced into half 
xbigneſſe ) you muſt therefore rake the half of 


' $4egrees, which is 49,and againſt that diviſion of 


& Ruler make a mark upon your paper with your 


 Intratling-pip. 


Then turne your R#ler about to B, which cutteth 


' I0degrees of the Ruler, the half whereof being 45, 
- jou muſt make a mark upon your paper,againſt 45 


grees of the Ruler. 
Then turne your R#ler about to (\, where it cut- 
tth 92 degrees.the half whereof being 46,you muſt 
nake a mark upon your paper,againft 46 degrees of 
ur Raler, 

Then bring your Reler to D, where it cutteth 
(0 degrees , the half whereof being 20, make a 
narke upon your paper againſt 20 degrees of your 

ler. | 

In this manner muſt you bring your Rxler to 
EF,G, and H, andto all the other Angles inthe 
{hole plot. 

By theſe new markes you muſt draw Lines upon 
jour paper, asthe Lines AB, BC, CD, DE, 
EF, 
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EF, FG, GH, and H 4, ſo you hall haveyy,,. 
on your new plot, the exa& figure of the Fig, 
eABCDEFG H according to a Semi-proportin 
and thus muſt you do with all the other cloſes, } 

And when you come towards the middle of youſy 
oreat plot, you muſt then unpaſte two of the cg 
- gers of your leſſer plot, and folde it backward 
( the face of the new plor,) towards the face of thi 
old, and by this meanes going over all the plot,ya b 
ſhall have the exa& ſymmetry and proportinf 
thereof upon your leſler paper. 1 

In like manner if you were to reduce a plot fron; 
a ſmaller to a greater proportion , you muſt work 
according to the former dire&ions, by doubling, 
or trebling your numbers, Aſutatis mutand andlyf}. 
this meanes you may moſt ſpeedily,and exaQly per. I 


forme the ſame. er 6 
Es EST png 
CHnaP. LVI. NN 

How to deck, and beautify your plot after Th 
Pretradtion. "n 


lang 


Wo plot being Protracted according to your q o 
intended bigneſs, and having written the cot- 
tent of each cloſe about the midſt of the ſame,you ; 
may about the bounds of every field or incloſure, 
with a fine penſill and fap-green, neatly go ove! 


your black Lines, ſo ſhall you have a tranſparent fov 
ſtroke of green on either ſide of your black Line, [7 
_—_ will add a great luſter , and beauty to yout| | 
piot. | 


Then 
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Then in your Wood-land grounds draw diverſe 
I tle Trees 1n the moſt materiall places,and ſhadow 
"Sur mountainous & uneven grounds with H;#s,and 
"I./:,cxpreſſing all high-ways and Rivers, diſtin- 
Sh them by colours,accordins to their ſimilitudes: 
Uſhen in ſome convenient place of the plot with- 
Oitthe incloſure, draw a circle,and therein deſcribe 
TY: 32 points of the Marrizers compaſſe,according 
" *Sthe ſcituation of the grounds, with x'Flowerdelace 
»Ythe North-part thereof, and yon may draw Lines 
Wh Red-ink from every point of the Compaſſe 
 . ${rough the waſt places of your plot. 
"MIThen in ſome other convenient place of your plot 
Ew a Scale of the ſame bigneſs wich that by which 
: vhhur plot was made, with a paire of Compaſſes 
Thened upon the ſame, if your plot will permic. 
XN TLaftly, in ſome other ſpare place towards the up- 
' {rrend of your plot , draw the coat of Armes be- 
— bnging to the Lord of the Mannour,with arrle, 
Hlme,andCreaſt,or in a compartment, & you mult 
ke ſure ts b/azen the oat 1n it's proper colours. 
Theſe things being well performed, your plot will 
ea neat ornament for the Lord of the Mannour to 
— ſang up in his Study, or other private place,ſo that 
{pleaſure he may ſee his Land before him,and the 
"ſanity ofall, or every parcell. | 
Alſo,in your plot muſt be expreſſed the Mannour 


re 


 fiouſe, according to it's /ymmerry, and ſcituation. 

For your better inſtru&ion I have here added the 
igure of a ſmall Mannour , which will be ſufficient 
br Example. 


Chap. 
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Cuſye. LVIT. 


How to finde whether water may be conveyed from 
| # fpring-head to any appointed place. 


% 


44 


4.4 


Ht THere isan inſtrument called a zFater-levefl, for 
AL the performance hereof, the making whereof 

ſofficiently known. Now if it were required to 
How whether water may be conveyed'in Pipes or 
renches from a ſpring-head to any determinate 
xce,obſerve the following direRions. 

Place your Fater-/evell at ſome convenient di- 
ance from the ſpring-head, in a right-line towards 
be place to which the water is to be conveyed.as at 
0,40,60,0r 100 yardsdiſtant from theSpring-head. 
Pen having in a readineſs two long ftreight poles 
Which you may call your Station-ſtaves ) divided 
nto feet, inches and part of inches from the bottom 
pwards: being thus provided,cauſe one(whom you 
ray call your firſt 4/itant)to ſet up one of the ſaid 
Waves atthe Spring-head, and require another 
Imhom'you may call your ſecond Af7ftant)to eret 
Jte other ſtaffe. beyond your Inftrument, at 30,40, 
60, or r00 yards forwards , towards the place to 
{hich the water ſhould be conveyed. Theſe Sra- 
I9n-faves being erected Perpendicular, and your 
| 9. cha in the midway precifely Herizontall, 
foto the end of the Level,and looking through the 
jpights,cauſe your firſt 75/ftant to move a Leafe of 
Zhipaper up ard down your Srarion+ftaffe,till through 
—Jſthe ſights you ſee the very edge thereof, and then 
= by ſome known-ſigne or ſound , intimate to _ 
thacr 
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that the paper is then in it's true poſition , then let. T 
this firſt 2//i/azr note againft what number of feet has 
inches, and parts of an inch the edge of the paperſ}ani 
reſteth, which he muſt note down 1n a paper. Thenf 
your Fater-levell remaining immoveable , $0 to 
the other end thereof, and looking through theſ 
ſights towards your other S$tation-Faffe , cauſe 
your fecond aſſiſtant to move a Leafe of paper a-þ 
long the Szaffe, till you ſee the very edge thereofh 
through the ſights , and then ( by ſome known 
figne or ſound ) cauſe him to take notice what&hj 
number of feet, inches,and parts of an inch, arecut 
by the ſaid paper , which will him alſo tokeepin 
=_ , Or note in a paper as your firſt Aſſiſtant} 
=. | 

This done, require your firſt aſſiſtant to bring his 
Statien-ſtaffe from the Spring-head, and cauſe your þ 
ſecond aſſiſtant to take that Staffe and carry it for- 
ward towards the place,to which the water is to be þy 
conveyed, 30,40,60. or 100 yards,& there to erect 
It perpendicular as before, letting your firſt afſiftant 
ſtand at that Sraffe where your ſecond aſ/iftant be* þ, 
fore ſtood ; then in the mid-way between your two [He 
aſſ15tants, place your water-levell exa&tly Horizon- yr 
rail, and looking through the fights thereof, cauſe Hh 
your firſt ajjiſfant to move a paper up & down, and | 
when you give him a ſigne to note what number | 
of feet, inches, and parts of an irch are cut by the } 
paper, and note them down , then going to the | 
other end of your z7ater-levell, look through the | 
ſ1ghts, and cauſe your ſecond aſſiſtant to move a par | 
per along the Sraffe,and to note the feet, inches,and | 
parts of an inch as before. Then | 
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ef Then cauſe your fr/# a/itant to bring away his 
tration ftaffe, and cauſe yourſecpnd aſſiſtant to take 
and carry it 30, 40. 60, or 100 yards forwarder 
wards the place to which the water is to be con- 
yed, and leaving your firſt aſſiſtant, at the place 
here your ſecond aſſiſtant laſt ſtood, place your 
ater-levell againe in the mid-way between your 
o 4//iſtants,and looking through the ſights as be- 
re, Cauſe each of them to move a Leaf of paper 
and down their Sration-ftaves,and note down in 
&ir ſeverall papers the number of feet, inches, and 
ts of an inch cut, when you looked through the 
hts of your ater -levell. | | 
"fn this manner you muſt go along from the 

| Fring-head, to the place unto which you would 

us he the water conveyed, and if there be never ſo 

ur ny ſeveral ſtations, you muſt in all of them ob- 

r- fie this manner of work preciſely ; ſo, by compa- 

be fo the notes of your two a/ſiftunts together, you 

Q hycafily know whether the water may be convey- 
nt from the Spring-head to the deſired place, or 


"0 JHere note, that in your paſſage between the 
m- Ppring-head, and the appointed place; from ſta- 
uſe hion,to ſtation, you muſt obſerve this order, ( 0- 
nd ſierwiſe great errour will enſue) viz. that your 
*X Þrff afſiftant muſt at every ſtation,ſtand between 
he the Spring-he 1d, and your JYater-levell : & your 
fond a/iſtant muſt always ſtand between your 
be Pater-levell, and the place to which the water is 
a" Þ de conveyed : thus by obferving this order in 
nd Jour work,you ſhall have no confuſion, neither 

| P ſhall 


Fad 
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ſhall one of your «ſi ants take more paines thanſ p 

the other. | he 

Having chus orderly proceeded from the Springh,;, 
head,co the place appointed,zall both your aſſiſtantghq 
together, and cauſe them to give in their notesofff þ, 
the obſervations at each ſtation, and\add them toy, , 
gether ſeverally : then if the note of. the ſecond uſd L 
fitant exceed (or be greater than') the note ofgheptq, 
firft aſſiſtant, take the leſſer out of thg greater anF}y . 
the remainder will ſhew you how. much the apy. , 
pointed place,to which the water is t@ be broughty, 
is lower than the Spring-head. ; 


The firſt Aſſiſtants OY | 


—_——_ 


Mn DOI 


| Stars. Feet. ns 


Parts. 
3 5 


15 


I 


—c—— FF cnuw-a 


6 O 
T 


o | 3 | 


The ſecond Aſſiſtants note. 


Station \ Feeet. | Inch. | Parts- 
I 3 2 | : 
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It By this Table you may perceive that the notes of 
the fr afſiftant colleed ar his ſeyerall ſtations, 
fÞing added rogerher,amount td 18 Feet, to Inches 
td * of an /vch & theinivtes of your ſecond aſſfant 
This ſeverall ttations beitig added cogether amount 
0h :1 Feet, » Inches, ſo the number of the firſt aſ- 
«#ts obſervatious, being taken from the number 
the ſecond; there will remaine 2 Feet, 3 Inchies, 
Td = of an Inch, and ſo much is the place;ro which 
He water is ro be brought, lower than the Sprixg< 
id, according to the ftreight' zater-leve#, and 
rrefore the Water may eaſily be conveyed 
ther. 

Here note, that when you have called your t#0 
aſſiſtants rogether , and examined theif ſeverall 
notes, and add:d them together,if then you ſhall 
find the ſum of your firſt af ants nygte to be 
greater than the ſum of your ſecond all ftants 
note;that then it is impoflible to bring the water 
from that Spring head to the intended place : but 
ifche (ums of the notes of your two a/hſtants do 
—|{txa&ly concurre; there is then a. poſlibility of 
effecting it, if the diſtance be but ſhort, though 
with more charge and difficuity. . , 

Note 2.that the moſt approved Authours, con- 
terning this particular do averr , char at every 
Miles end there ought to be allowed 4 = Inches,, 
more than the ſtreighs Levell, tor the current of 
he water. 

Note 3. If there be any hill lying in the way 
ſeeween che Sp» 4g-head and the place to which 
be water is to be conveyed ,” you muſt chen = 
PZ 


pj 
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a trench by the ſide of the H:11, in which you 
muſt lay your Pipes equall with the ftreight za-j 
ter-Levell,, with the former allowance. And in 
c5ſe there be a valley. you muſt then make a 
Trunck of trong wood Well underpro; ped with 
ſtrons pieces of Timber, and well pitched, or 
leaded,as is dene in divers places between rare 
and Londun. 

& Note 4. That in your conveying of water to an 
appointed place, it is not convenient to bringit 
from the Spring -head by the neareſt diſtance, or 
ina ſtreight Line, but by a crooked or windin 
way ; and you ought alſo to lay the Pipes one up 
and another down, but this is to be obſerved but 
in ſome caſes only,where the water will have tos 

violent a current. 
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AnArPPENDIX. 


youl Shewing how the Content of moſt regalar Fi- 
din £97es m4y be attained : Alſs how to findthe 
 Craſſitude; or Solid content of any Timber ; 


ke a 
rich and how to reduce a Wine or Beer- 
ſe wvefſell ants a Cylinder,and find the 
ra content thereof, in W ine or 
Beer Galons. 
Prop. I, 


To meaſure the ſolidity of a Cube. 


Cube is a figure comprehended under ſix 
equall ſides, every ſide being a Geomerricall 
ſquare,to find the ſolidity whereof,do thus, meaſure 
one of the ſides, which multiply in'it ſelf, then that 
ſumme being again multiplied by the fide,ſhall give 
you the ſolid content thereof. * 
Example. 
Let the figure AB”D 
be a C»be,whole fide AB 
let be ſix toot, this 6 be« 
ing mulciplied into it lelf, 
£ produceth 36. then mul- 
tiply 36 by 6. and che 
produ@t will be 2. 6. and 
ſo many ſolid feet of 
Timber orStone,are con- 
tained within the Cube 
ABCD. 


8. 4 mo 


Prop. IT, 
To meafure the ſolidity of a long Cube. 


Let M NO P © be the figure 
ot a long Cxbe, or oblong, the 
ſide whereof © P 1s four foot, 
which being multiplied into 
it ſelf, giveth 16 foot for the 
Square M N O P, this 16 
being multiplied by 8, the 
length of the ſide 0,9. giveth 


Stoxe , or Timber are con- 


@ Ifa flat piece of Szoxe, or Timber be to be mea- 
 ſared, that is more in breadth than thickneſs; 
multiply the breadth and thickneſs together, and 
the product multiply again by the length, and 
you have the ſolid quantity thereof, 


E xamsle. 

If a piece whoſe breadth is 16,and thickenſs 16 
Inches, and whoſe length is 12 Foot, or 144 1s 
ches, 1s to be meaſured ; multiply 10 and 16, the 
breadth and thickneſs rogether, and it is 160, 
which multiplied again by 144 the length, giveth 
23040, the ſquare Inches therein, which divi- 
ded by 1728, the /xches in one foot, giveth 13 
00: ,and 576 ſquare Inches, the ſolid quantity of 


- 


[lic piece, 


F When 


1 
| 


128,and ſo many ſolid feet of 


tained in the whole figure 


_ __ 


q When a piece of ſquare Timber is to be meaſu- 


red, that 1s bigger at on end than at the other 
multiply each end ſquarely, and add the P7o- 
dacts together,and taking half thereof, multiply 
.the ſame by the length of the piece, and the Pro- 
dact thereof is the ſolid content of the piece. 


Example. 

A piece being to be meaſured, that at one end 
is 15 /zches {quare, and at the other end 18 1n- 
ches ſquare, and 11 foot or 123 Inches in length; 
multiply 15 and 18 ſquare, and the Product for 
I5 is 235. and for .8 324, which added tope- 
ther, make 549, half is 274 + [zches, which mul- 
tiplied by the length 13 2 aches, 18 36234, this 
divided by 1728, the ſquare /zches in a foer, the 
quotient iS 25 ;3.2, viz. 25 foot, and almoft a half, 
the ſolid content of the piece. 


Example 2. 

A piece whoſe thickneſs at one end is 9 7x- 
ches, and whoſe breadth is 12 7nches, and ac the 
other end 12 [/zches in thickneſs, and 16 Jxches 
in breadth, and 10 For or 1:0 /nches long, is 
to be meaſured ; multiply 9 and 1 2, and it makes 
I08. and alſo multiply 12 and 16, and the 
Product 1s 192, add 19 and 108 together, and 
it makes 300, half whereof, viz. 150.multiph- 


-| edby 120 the length ; makes 18000. this divi- 


ded by 1728. giveth in the quotient 10 53%, fo 


t728 9 


| thac the ſolid quantity of the piece is 10 Foor,720 


ſquare Ixches. 
P 4 _ Prop 
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Prop. 3 


How to meaſurelthe ſolidity of y Cylinder or Piller, 


Let the (Hlinder given be 
ABC; the craſlitude 


| B whereof 1 15 required. Let 


the Diameter of theCirele 
attheend A B be 7 foo, 
then is the ſuperficiall 
content thereof ( by 
C hapter 43 ) 38 Foot and 
a half. 

This number being mul- 

riplied by 12. the length 
of the Cylinder, giveth 
462, for the Craſſitude 


of the whole Cyls- 
der, 


@ When a round Pillar, | 
| or piece ofT imber,is to be. 
Gamenred char! is taper,or bigger at one end, then 
the other,ſeek the Area,or ſuperficiall content of 
each end,which add rogether, and multiply half 
thereot by rhe length,and you have the ſoliairy, 


E xample. 


A round Pi/ar 1s to be meaſured, whoſe Dia- 
meter at one end,is 201nches,& at the other er:d, 
the Diameter 1s 32 Inches, and in length 16 foot, 
or 192 Inches, the Area of the leſſer end is 
314 4, andthe Area of the greater end is 773 
J59 which added together, make 1087 ;5, half 

- thi'Þ 
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- this, viz. 543 75, mltitiplied by 192 the length 
gives 104393 53 ſquare 1» hes, which reduced is 
60 foot, and 713 cubicall Izches, for the ſplid 
content of the Pil/ar, 


Prop. I V. 
To meaſure the content of a Conti 


Let the Cone given be 
4A B ('. the height 
w-ereof 4 C is 12 foot, 
and the Diameter of 
the baſe C B is 10. by 
which the fuperficiall 
content of the Czrcle - 
will be found to be 
78 *, which multiplied 
by 4 the third part of 
the Ferp: zdicular, $1- 
veth 314 for the cont» 
B tenc required. 

But by reaſon it 1s 
not eafie to meaſure 
the altitude of a Cope, 

without the true knowledge of the Perpendicalar, I 
will therefore ſhew how that may be found : firſt, 
take half the Diameter C B, which is 5.and multiply 
itin it ſelf,it makes 25. which number keep ; then 
meaſure the ſide C A 13. which multiplied in it ſelf 
makes 169. from which rake the ſquare of half the 
baſe, which is 25. (your number before found) and 


there remaines 144, the ſquare root whereof is 12. 
ud that is the length of the Perpenaicmlar. 


Prop. 
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Prop. V. 
To find the content of a Spheave. 


Cabe the Diameter, which multiply by 1t, and Fl 


divide by 21.g1ves you the /o/;4iry. 
| E xample. 
In this figure 
let D E the 
Di:meter Con | 
taine 144nches 
Erit multiply 
dx 74 1n 1t ſelf, 
Yi fact 196. by 
- which againe ] 
mulciphed by 
14 , giveth || 


tiplied by 11. maketh 30184. that divided by 21 is 
1437 ? the content of the Spheare. 


Prop. VT. : 
To reduce a Wine,or Beere Vefſell to a ({linder. 


Meaſure the length of the Veſſell between the 
heads,and alſo the Diamerers at the heads,and at the |] 
Bongue, and note their difference ; which done, 
draw the Line AC PB, according to the length of 
the Veſlell; let ZE C be half the difference of the 
Diameters of the head, and bongue . then, find the 
Centerot AEB,viz.D.meaſure theAvgleat D Then 
as the right flue of half the A»g/e at D,unto half the 

length 


2744 , this IDs 
number mul- Þ 
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gth of the veſſell,viz.C B-ſo the right fine of the 
" Jomplement of half the 4xg/eat D,to C D,and as 

- the fine of that balf-axg/e to the Rad: - ſo 1s half the 
nd pech,viz.C B.unto E D. the, Semidiameter of the 

Tircle whereot AEB,is a part or ſegment : find the 
(rea of thatCircle; And then,as 360 degrees 1s to the 

re {rea of the (C rele, lo 15 the Angle at D,to the part 
fthe Area belonging to that Angle,viz AEBDA 
- find alſo the Area of the Triangle AC BD 4,which 


£& Tnbftrat trom AE BD. 1, and the remainder will be 
ly the Area of the ſegment +EBCA,, divide the Area 
f, bf A& BC A,by the length ACÞ, and the © morient 
. fyill be the LineCG.H A,or 1 B; ſoisthe oblong 


e [HG/B AH, equall to the ſegment AEBLA: 
y Kouble the length ot G ,and add the fame unto the 
h ID-azeters at the heads, and you have the meane 
is [Diameter, Or the veſſell reduced into a Cylinder. 

- + 
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\ For E xample. 
Suppoſe the Lines D A,D E,orD B to be loooon 
andt e Azoleat D. 45 degrees ; The Area of the 
Circle(whereof AEB 15a legment )15, 314134926536 
Then, as 360 deprees unto 3 1415926536. lo is 45 
degrees unto 3926390817,the Area of AEBD 4, 
The ſide {CD will be the Coſine of the Angle ED3. 


pi2..67 degrees, 30 minutes,and is 92388, [he line 
A C,or C B isthe ſine ofthe Angle AD(,orCD. 


- B.22 degrees, 30 minuts, and is 38268. Theſe ſides 
multiplied, 306144 
| 306144 
I 14304 
76530 


| 344412 _ 
| | The produ& is—35 25503 984 
Which ſubſtraRed from 4 E B D—3926990817 | 
Leavech 391486833 
For the Area of the Sexment eAE BC Ac half 
which,divided by eL (\, or (" & 38268. 
195743417 
$, 191340 © 
T_—4 
I, 38268 
$70017 
38268 
193937 


I 


I 


——. 


3, 591340 
2597. 
The quorient is 5116 for H 4,E G,or I'B,it you 
ſubſtrat D C 92388,from D E 19000, there will 
remaine for E C 7612. + Then 


| 


If the veſſel be a ſegment of 


CC 


If the wellol bo aaes 


(22x) 


Then as E C 7612 unto £G F116, ſo 1000 to 
672; and this is the 7roportion between the differ- 
ence of the Dizameters and the part thereof to be 


added unto the leſſer Djameter, to reduce it unto a 


C1/inder, when the Segment is 45 degrees, viz. as 


1000 od 672. 


fel be a ſegment of 


But becauſe this is too hard a task to pzrforme 


If the weſſel be a ſegment of 


Gs mm 


—TCcC 


3 Ow 
4- \o 
an 0 
ah 


multiply the difference 


of 
<= 
85 © 
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garithme of the 


of the Diameters, 
add the Logarithme 


If the ve 


#nto the Lo 
difference 


| before the gaugeing of every veſſell , 1 have by the 
foremention'd method, calculated the proportions 
between the Diamerers at the heads and bongue;for 
ſubtence,90,45,22,and 11 degrees ; Therefore 


)S (68 


” £68 _ %” 
92 BLESS Y 
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ogarithmes,® | 
(2.8382) ESELR 
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(232) 
E x ample. 


| AVeſſell whoſe length between the heads is 4$ | 
' Inches, and whoſe Diameter at the heads is 22 1y- 


thes.and a half,and the Diameter at the bongue 32 
Inches ; 1s given to be reduced to a / 3/:nder : The 


d fference of the Dizmeters 189 [nche and a half; if 
we ſuppoſe © (CC B ia the figure to be 48, and C E 


about 5 ; v:z.half the difference of the Diameters, 


the «L-gle at D will be about 45 degrees, the dif. 
ference of the D;ameters is deciinaily 9. 50. which 
multiply by 672,over againſt 45 degrees 1n the fore- 
Soing Table; The . rodutt 1s 6.38|400.then cutting 
—oOff three figuresto the right-hand, the other are 6 

Txches, and 3* parts of an I*ch, which added to 22, 
5o.the leſſ:r Diameter ; giverh the meane or Equa- 


ted Diameter 28.88 ; fo that a Cylinder whoſe Dia: 


meter 1s 28 Inches & :*, parts of an [nch,and whole 
length is 48 /xches (the lengrh of the veſfel] ) is c- 
quall in content to that veſſell, Or if you add 2, 
8273,the Logarithme over againſt 5 in the Table, 
unto 2.9777. the Logarithme of the difference of 
the Diameters, you have (caſting away 30000) 2, 
8050 the Logar,Ot 6038, as before. 


T he meane ore/E quated Diameter ef a Wine or Beers 


veſſel, and the leugthbeing given; to find the 


content 11 I ine or Beer-galluns. 


Concerning the Cubicall dimenſion of the ;7:ze, 
and Beer-gafon; Authours are of diverſe opinions: 
But I ſuppoſe none have made more accurate ob- 
tervationstherein than M.,z7jbrad,unto whoſe pro- 
| porrions 


(223) 


portions in his Tafometria ſold by Nath. Brookes 
ar the Signe of the Angel/1n Cernehill London TI 


JIſhall adhere. Therefore multiply the: e/Equared 


Diameter in it ſelf, and that product multiply again 
by the length of the Veſſell, which divide by 286.5. 
and you have che content in F/:ne-gallons , but if 
you divide the ſame by 343.8 you have the content 


lin Beer-gallons. 


Or by the Logar'thmes thus, 

Unto the double Zogarithme of the meane, Or 
equated Diameter, and the Logarithme of the 
length ; add the Logar. 7, 5429, and carcell one 
figure to the left-hand, and you have the Logarith- 
me of the content in Wine-gallons. And unto the 
double Log:rir:e of the meane Di-meter,and the 


|Logarithme of the length ; add the Logar.7, 4637, 


and you have the LZogarithme of the content in 
Beer-gallons. | 
Example. _, 

In the fore-mentioi1cd veſſell whoſe length is 48 
Inches,and whoſe meane Diameter is 28 Inches,and 
33 parts of an ch; multiply 2888 in it ſelf, and it 
makes 834.0544 : This multiplied again by 48, the 
lengch of the veſlell, the ProduR is 40034. 6, &c- 


' Iwhich divided by 286. 5.the quortent is 139 33:7 


286F3 
ſhewing the content to be in Wine-gallons 139, and 
ſomewhat above two thirds of a Gallon;and divide 
this 4003 4.6. by 3438,and the qgaorzent is 116 7, 
fhewing the content of the veſlell in Beer-gallons; 


116,and almoſt a half. 


The 


-w—_ 


© nds.) 
| By the Logarithmes. Jet 
The Logarithme of the length—- 48. 1, 68r il 
The double Logar. of the meane{____,. 9212 
Diameter —— —— —28. 38 © OY | 
The proportionall Logar,for Wine :gal- 7, 5429 
The { ogar of 139 ;., the Content 1n { qe 
FW ine-gallons as betore. Re 


The Logarithme of the length 48; | | 1, 6812 
The double Logarithme of the "vx; , 
Diametty —— — — ———28 .88 K "_P I 


The proportionall Logar. for Beer-gal. 7, 4637 
The Logar. of 116 7, the content in + 
; 2,0 
Beer-gallons. 
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 Tuwus InDpsx. 


O; inſlruments neceſſary to Surveys Paget. 
Of the Theodelite, Po2o 
Of the Circumferentor. Þ*3- 
f the pliine Table; and its uſe in ſupplying the want of 
all other Inſtruments. P'Se 
f the Decimail Chaine. | 18 (ol 
* Of che Protraftor, and its Scale. Pol 3. 
f the Plaine Scale,end the Line of Chords, p.16s 


' Pf « Field-book. P17, 
-' Pf the principles of Geometry, neceſſary to Surveying, 
Po p.18.19.20 
T0 protratt an angle by the Scale of Chords, P.24» 
Fo doit by the Protraftor. P.26. 
f the congruity in uſe between the degrees 01 the Plain 
Table, and the Circumferentor. | P27. 
.| Pf the Table of Legarithmicall Sines, P:30. 


»d of Logarithmicall zumbers,and their uſe. P.44. 
nd of their joynt nſe 51 reſolving plaine Triang. p.59 
To meaſure an inaccefſible diſtance at two ſtations,by the 
| | degrees on the PlaneTable,and reſolving « plaine right 
angled Triangle. P.65« 
Fo performs the ſame when the Triangle #5 oblique. p.68 
Toreſolve the ſame by ProtraRtion withont calculation, 
P- 79» 

a take an altitude by the quadrant , meaſuring from 
p.. the 


The Index. 


the Station to the Baſe thereof, by reſolving a plaing 
!ight Angled Triangle. P+ 72. 
To reſolve the ſame by Protraftion, P.73. 
Ts take an inacceſſible Altitude at two Stations , by the 
quadrant meaſuring the diſtance between the Stats- 
0ns,and reſolving an oblique plaine Triangle. Þ. 1b. 
To protratt the former Obſervations, P.76. 
Fo take the diſtance of many places at two Stations, by | 
belpe of the degrees on the plaine Table, by meaſuring | 
the ſtationary diſfance. P.77 
How by Pcotraction to fins out the reſpelive diſtances |, 
P. 81, 
| Obſervations, and Cantions in meaſuring Herghes, | 
Diſtances aud Depihs; P.83. 
To take the plot of a field by the plaine T able, by belpf y 
one ſtation near the middle,from whence all the Anglcs 
may be ſeen,and a, meaſuring from the ſtation to each: 
Angle. p. 85. | 
To perform the ſame by the degrees on the plaine Table, 
meaſuriug 45 aboveſaid. P.39, 
To protratt oblervations ſo taken. p.91, 
To plat a field by the plaine Table,at one fation, taken 
 #inany Angle theres; from whence all the other Angles 
may be obſerved meaſuring from the ſtationary Angle 
to the other Angics,' P. 931 
To perform the ſame by meaſuring abont the plot.p.95, 
To per forme the ſame by the Carr on the frame fþ 
the Table. _ 
To ProtraRt obſervations taken As Us taught "wy My 
p.9 
Te oY a field at two ſlations,by the plaine'table.p 101 
To per forme the ſame <4 the degrees 6n the framt® 


' Jour table, P+103; 
at; 


| | Thelndex. 
To Protraft ob/ervations taken as before: p.10 Fo 
o plot a field by your plaine table, at to ſtations, by 


| 
* | onely meaſuring the ſtationary diſtance. =P+107., 
* [Fo plot a field by your plaine T able oy meaſuring about 
* | the ſame, and obſerving every Argle. P.110s 
" [To plot a great champaign Plaine.by the degrees on the 
s frame of your Table, OS P.113s 
* [To Protradt ob/erwation, taken as befores” P.116, 
J. To know whether you have truely Wrought,and whether - 
g Jour plot will cloſe or 210t, when you obſerve every 
7 | Angle of the Field, | PI 17: 
HIVTe examine the truth of yoisr work when you onely 
" | meaſure about Jour plot, D.I 18, 
1) ITo examine your worke when you obſerve in the middle 
p. of your plot, at one tation, Y P.1 22s 
o o prove the trath of your work, by a Decimall Table: 

| : PEI | | oI 235 
" he Table. Ts | - 128; - 
9” cometricall ſquare: T32 
le; \To finde the Long Square, q ih 22 


$9. | Area, or 


Triangle. p.134 
k the or, Trapezium. p.136 
les Circle, P. 140 


> [Toreduce irregular plots into Trapeziums, «5d Tri. 
*| angles, ec. and 1 find the contents thereof. p.t38 


973!Geometricall and Arithmeticall proportions for the 
95. diviſion of Land, P1423 
Oro lay ont ſeverall parts in comuion fields into ſeveral 
97: Tenant, | , p.169 
fortoify eAdd,S ubftraft, Multiply, and Divide, the ſeveral 


Frattions of your Chaine, as if they were Whole 
Numbers. | 2 _ 
0 reduce Perches ints Acres:and the contrary, pot7s 

Qs _ 


The Tndex. 
To reduce cuſtomary meaſureinto ſtatute meaſure, - 
the contrary. P.176 
. To reduce Iriſh meaſure into Engliſh veaſare, by af 
T able, calcnlated for that purpoſe. P.18$1 
To finde the Horizontall Line of a Hill, or Xloun 
tain. p.186 
To Protra& Monuntaine,and uneven grounds. p88 T 
To take the plot of a Mannor, or of divers ſeveral; 


together. P. 190 4 

To Protra the former obſervations. p.199/% 
To reduce a plot to & greater, or leſſer, propor 
P. 202 

To deck, and beantify your plot: P.204 C 

To know whether water may be conveyed to anappointe + 

place. p.20 By 


To meaſure the ſolidity of Stone or Timber. pal 
To reduce Wine, and Beer Veſſells unto Cylinders of; 


the ſame quantity. P-21 pf 
To finde their Content im Wine , or Beers Galon|\,, 
P. 222, 


I 
. _ 


by aReader, theſe Books following are Printed for Nath, 
.181 Brook, and are toe ſold at his foup at the 


ſown: eAvugel in Cornehull. | 
= 1-*T Imes Treaſury or Academy for Gentry, for 


ol their acompliſhment in Arguments of dif- 
; go Fourſe, habir, faſhion-ſumming up all in a CharaQer 
| og. 9f Honour.By R5. Brathwair Eſg: 
129 2. Meortoy on the Sacrament. In folio. | 
pu 3. That excellent piece of Phyſiognomy and 
heres Chiromancy,Metopoſcopie, the Symmetricall Pro- 
_ portions and fignall Moles of the body ; the ſfubje&t 
"of Dreams : to which is added the art of Memory. 
307 By Ri.Saxders. Fol. 
m 4. Theatrum (hemicum Britanuicum ; contain- 
5 ing ſeverall Poeticall Pieces of our famous Engliſh 
218p}loſophers, which have written the Hermetique 
(Myſteries in their antient Language. By the truly 
722 noble Elias 4Aſomole El. 4 
5. Chiromancy : or, the ars of Divining by the 
Lines ingraven in the hand of man by Dame nature; 
1/«1in 19 Genitures : with a learned diſcourſe of the 
ſoule of the World, by Gee.#harton Eq. 
| 6. Catholike Hiftory, colleted and gathered out 
of Scripture,Ceuncels.and antientFathers,in anſwer 
þ- Dr. ave's Loft Sheepe returned home. By Eaws 
_- | (hiſenhale Eſq. | 
| 9. T aflometrica:or, the Geometry of Regulars, 
after a new, manner, in Solids; with uſefull Experi- 
ments, with new Experiments never before e 
for Gauging. A worke uſefull for all that are-emy 
Qz- ployed 


Books ſold by Nath.Brook | 
ployed in the Art Metrcial.By 7oh. yberd,; Dr. ith 
Phyſick. 23, 

10. An Aſtrologicall diſcoyrfe,with Matheman #9 
cal Demonſtrations, proying the influence of the ny 
Planets and Fixed ffars-ypon - Elementary bodies j* 4 
By Sir Chy. Heydox Knight. | | oy 

11-Mapick Aſtrology vindicated by H.#arrey. | ** 


12. An Afſtrologicall jadgement of Difeaſes from, od 


the Decnmbiture of the ſick:alſo the way of finding?"4' 
out the cauſe, change and end ofa diſeaſe: atfo** 
whether the ſick be likely to live or die The ſecond | 26 
Ediciot| much enlarged by Nith.Cmlpepes. | ha 
I3. Cataſtrophe Magnatum, by N.Culpeper. gent 
14.Ephemerides for the year 1652.by N.Culpep. 
- 15.Judicial! Aﬀtrotogy vindicated, arid Dzzmono- "2 
logy confuted.By 7. Ramſey, Gent: 
' 26. The Hiſtory of the Golden Aſs. Ma 
17.The Painting of the Antients, The beginning, ' at 
progreſs,and confummating of that neble Art. n 
Ifracls redempti6n,or the propheticall Hiſtory of"! 
our Savieurs Kingdom on'Earth By Rob. Matton. : 
- 18. An Introduction to the Teutonick Philoſo- iy 
phy, being a determination of the Original of the 
Soul.By ( Hothams, Fellow of Peter houſe in Camb.|, * 
19. Teratologia: or a'diſcovery of Gods wonders! 
manifeſted in Rener and moderne times by bloody © 
Rain and Waters. By 7... ET | 
20 Fons Lachymarim:or, a fountaine of Tears, Ti 
with an Elegy upon Sir Ch. Lucas.By I. Onarlts.8. | 
21. Oedipus: or a Reſolver of Secrets in Nature,& yu 
teſolution of Amorous,Natural,Problems.By GM. 
22. The Ceteftial Lamp, enlightning every diſtfeſ- Ju 
ed ſoul from the depth of everlaſting darkneſs. By | _ 
T ho. Fettiſplace. 23,Nv& ce 


. We PTE! Vy Wnt PE 


C2 


i 23. Nocurnal Lucubrations, with Epigranas and” 


'pitaphs.By R. ( hamberlain. 


oa 24.The ynfortunate Mother. A Trapedy. By 7 Tho. 
abs. TONE 


0 


'25.The. Rebellion. A Comedy. By T.R. 
| | 26. The Tragedy of Meſſalina.By Na. Richards.8, 
' 27. Atreatiſe of Contentation, Fit for theſe ſad 


m2 troubleſom times. By Joſ. Hall late B.of Exomn' 


fs and Norwich. 12, _- 
14| 28. The grand Sacriledge of the Church of Rome, 
in taking away the ſacred Cup from the Laity at the 
Lords Table. By Danie/ Featly D:D.4. | 
| 29. The cauſe andcure of Ignorance, Error, and 
;. Prophanels : or,a more hopefull.way tg Grace and 
Salyation. By R. Young.s8. 
30. A Bridle for the times, renditg ro ſtill the 
g, Murmuring,to ſettle the wavering, to ſtay the wan- 
dering,to ſtrengthen the fainting. By 7. Brinſur Mt- 
,f.niſter at Tarmouth. 
31. Comforts againſt the fear of PREP wherein 
\-|are ſeverall evidences of the work of Grace. By {- 
\» | Collins of Norwich. 
j | 32. 7acob's ſeed;or,the excellency of ſeeking God 
; | by prayer.By fer. Barroughs. Miniſter of the Goſpel 
y At Stepney and Crippleyate.' 
' 33. The Zealous Maviftrate, a Sermon, by Tho. 
| | T hreſcot. 4 
"| 34 Britannia Rediviee, a Sermon before the 
4 Judges, Awg.1649.by f. Shaw Miniſter of Hull. 
/ | 35- The Prmceſs Royal, A Sermon before the 
: | Judges, March 24.1650.by ?.Shaw Minift.of Hl. 
4 | 36, Anatomy of Mortality,in eight Heads. 1. The 
; nony of Death.2. Meditations of Death.3. Pre- 
. parations 
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6 . ©: Pdrations for death. 4. Theright behaviour in each. 5; The: 


Comfort in our own death, 6: The comfort againft the dear 
of friends. 7. The caſes wherein it's lawful or unlawful co defire 
deatb,8. The glorious Eftate of Gods children after deach. By | 
George Stoude, | 
37.New Feruſatem,in a Sermon for the Society of Aſtrologers | / 
Ang: 1651. | | 
28, Mirrour of Complements fitted for Ladies, Gentlewo. 
men,$cbolars and Strangers,with forms of (peaking, & writing 
of Leners moſt in faſhion, with witty Poems $ and a Table 
expounding bard Engliſh words. | 
- $$ Cabinecr of Jewels,diſcovering the narure,vertue,value of | 
pretijous Stones : with infallible Rules to eſcape the deceit of | 
all counterfer, by I. Nicholes. | 
' 49. Quakers cauſc at ſecond hearing being a full anſwer to 
their Tenecs. BH 
4r.Divinity no Enemy to Aﬀerology : a Sermon for the Soci- | 
ety of Aﬀrologers for the year 165 3.By Dr, Tbo.Fwadlin, 

42. HiRtoricall Relation of the ft planting of che Exgliſh in | 
New England in the year 1628. to the year 1653 and allthe' 
material paſſages happening there. ExaRly performed, 

43. Sele& Thoughts:or, Choice Helps for a pious ſpirit, 
bebolding the excellency of her Lord Jeſus, By I. Hell. B, of: 
Nor. A new picce. | | 

44 The holy Order or fraternity of Mourners in Zion. To 
which is added, Songs inthe night $ or, Chearfulneſs undet | 
AfiRion,by To/.Hall, Biſhop of Norwicl;-A new piece. 

45 The Art of Memory za cure for a weak memory, uſefull! 
to all perſons, from the Gown to the Clown, A new piece: 

49 Hiſtory of Baleem, and Torah, and Toþn che Bapcift, in 
Yerfe ; with ocher Poems; by To Heruy Eſq, A new picce-. 

47 Reeaſſertion of grace. Findicie Evangelii: or, the vindi- | 
cation of the Goſpel. Or, a reply ro M, Anh, Burgeſs Findicia | 
Legis,and to M Rutherſord, By Robert Towne. A new Piece, | 

48 Anabaptiſts anaromized and filenced;orga Diſpure with | 
M Tombs. By M.Iobu Cregge. A new piece. | 

. 49 PraRicall Divinicy : or , the grounds of Religion in 3 
Catechiſtical way ; by M.Chriftopher Love. A new Piece. 
51. The Torkſbire Sp2w, or the vertuc and uſe of the Waters | 
IN thecuring of deſperate Diſeaſ''s, neecfiary ro be known by 
all that repai:e thicher, | | = 
a FINI $, < 


